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OPTICAL DISC DRIVE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

[0001] The present invention relates to a technique of 
correcting an electrical offset and so on to be produced in an 
electric circuit of an optical disc drive. 

2. Description of the Related Art: 

[0002] In reading and/or writing data from/on a given 
optical disc, an optical disc drive irradiates a target track 
on the optical disc with a laser beam such that a beam spot 
is formed right on the track, receives, at a photodetector , 
the beam that has been reflected from the track, and then 
converts the optical energy received into an electric signal. 
In order to focus the laser beam just on the data storage 
layer of the optical disc and make the beam spot follow 
exactly the target track on the data storage layer, the 
optical disc drive generates servo signals representing 
residual errors based on the electric signal. More 
specifically, the optical disc drive generates a tracking 
error signal representing the magnitude of shift of the beam 
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spot from the target track or a focus error signal 
representing the distance of the focal point from the data 
storage layer, thereby performing a feedback control on the 
location of the beam spot and the focal point. 

[0003] A circuit for generating the servo signals (which will 
be referred to herein as a "servo signal generator") includes 
a number of amplifiers. Each of those amplifiers should have 
an electrical offset, which is hard to eliminate completely. 
Accordingly, such electrical offsets are superposed one upon 
the other in the resultant servo signal. If the location of 
the beam spot or the focal point of the laser beam is 
controlled with such a servo signal, then the residual error 
described above is created, thus deteriorating the reading 
and/or writing performance. For that reason, the conventional 
optical disc drive takes a measure of correcting such an 
electrical offset in advance before starting to read and/or 
write data from/on a given optical disc. 

[0004] The optical disc drive disclosed in Japanese Laid-Open 
Publication No. 5-62220 also corrects the electrical offset 
even while reading and/or writing data. This is because the 
electrical offset is changeable with the ambient temperature 
of its associated circuit and needs to be corrected 
appropriately according to the magnitude of that change. 

[0005] FIG. 25 shows an exemplary arrangement of functional 
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blocks in a conventional optical disc drive 250. The optical 
disc drive 250 operates in the following manner. 
Specifically, first, a laser diode 202 emits a laser beam. 
Next, the laser beam is transformed by a collimator lens 2003 
into a parallel light beam, passed through a beam splitter 
2004 and then incident onto an objective lens 2005. In 
response, the objective lens 2005 converges the parallel light 
beam, thereby forming a laser beam spot on the data storage 
layer of a given optical disc 2001. Thereafter, the light 
beam is reflected back from the data storage layer and then 
incident onto the objective lens 2005 again, which transforms 
the reflected light beam into a parallel light beam. 
Subsequently, the beam splitter 2004 turns the parallel light 
beam, coming from the objective lens 2005, toward a 
photodetector 2006. On receiving the parallel light beam, the 
photodetector 2006 generates and outputs a light quantity 
signal representing the quantity of the light received. A TE 
signal generator 2007 generates and outputs a tracking error 
(TE) signal, representing the magnitude of shift of the 
location of the laser beam spot from the center of the target 
track on the optical disc 2001, based on the light quantity 
signal received. 

[0006] Meanwhile, in accordance with the light quantity 
signal, a header detector 2013 detects headers, which are 
recorded sector by sector as pre-pits on the optical disc 
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2001 , thereby generating a header detection signal. in 
response to the header detection signal, a detection 
controller 2008 holds the level of a tracking signal, suspends 
the emission of the laser beam, and detects the offset of the 
TE signal. Thereafter, the detection controller 2008 allows 
the laser diode to emit the laser beam again and stops holding 
the level of the tracking signal. To perform these control 
operations, the detection controller 2008 generates various 
types of control signals. More specifically, in response to 
the header detection signal, the detection controller 2008 
generates and outputs a hold signal to control a control 
signal generator 2009, a blocking signal to control the laser 
emission of the laser diode 2002 and a detection control 
signal to control an offset detector 2010. If the hold signal 
supplied from the detection controller 2008 instructs that the 
level of the tracking control signal should be held, then the 
control signal generator 2009 holds the level of the tracking 
control signal in accordance with the instruction. If the 
blocking signal instructs that the laser emission should be 
stopped, the laser diode 2002 stops emitting the laser beam in 
accordance with the instruction. And if the detection control 
signal instructs the offset detector 2010 to detect the offset 
of the TE signal, the offset detector 2010 follows the 
instruction. 

[0007] In accordance with the detection control signal 
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instructing that the offset should be detected, the offset 
detector 2010 detects the magnitude of electrical offset that 
has been superposed on the TE signal. Based on the magnitude 
of offset detected, an offset corrector 2011 generates an 
offset correction signal representing the magnitude of 
correction. In accordance with the correction signal 

generated, the control signal generator 2009 corrects the 
offset of the TE signal. 

[0008] The control signal generator 2009 not only corrects 
the TE signal in accordance with the offset correction signal 
but also outputs a tracking control signal in accordance with 
the corrected TE signal such that the beam spot of the laser 
beam can follow the target track on the optical disc 2001. In 
response to the tracking control signal, a lens driver 2012 
changes the position of the objective lens 2005. 

[0009] Every time a header is detected during a data reading 
operation, the optical disc drive 250 corrects the electrical 
offset of the TE signal. The optical disc drive 250 performs 
similar operations during a write operation, too. 

[0010] Thus, even while reading or writing data from/on a 
given optical disc, the conventional optical disc drive once 
stops the laser emission and then corrects the electrical 
offset. That is to say, no data can be read from, or written 
on, the optical disc while the electrical offset is being 
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corrected. Then, the transfer rate of read data from the 
optical disc drive to a host computer and the transfer rate of 
write data from the host computer to the optical disc drive 
will both decrease so significantly as to make it difficult to 
always achieve required transfer rates. Particularly when an 
optical disc drive is expected to read and write a TV program 
from/on an optical disc simultaneously, the optical disc drive 
must perform the data reading and writing operations 
alternately and continuously. For that purpose, such an 
optical disc drive should achieve much higher transfer rates 
than conventional ones . 

[0011] Furthermore, * as the storage capacities of optical 
discs have been significantly increased recently, data must be 
stored thereon at a higher and higher density. As a result, 
even higher servo precision is required these days. Thus, the 
optical disc drive must correct the electrical offset more and 
more often. In that case, however, the conventional optical 
disc drive will have to suspend the data reading or writing 
operation for an even longer amount of time and it will be 
even harder for the conventional optical disc drive to achieve 
that high transfer rate expected. 

[0012] These problems could be solved to a certain extent if 
the buffer memories of the optical disc drive had an increased 
storage capacity. However, that is not a beneficial measure 
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to take because the manufacturing cost of the optical disc 
drive would increase in that situation. 

SUMMARY OF THE INVENTION 

[0013] In order to overcome the problems described above, 
preferred embodiments of the present invention provide a 
technique of correcting the electrical offset without 
decreasing the transfer rate. 

[0014] An optical disc drive according to a preferred 
embodiment of the present invention is preferably used to read 
and/or write data from/on an optical disc including a data 
storage layer. The optical disc drive preferably includes a 
light source, a lens, a photodetector , at least one blocker, a 
servo signal generator, an offset detector, a memory, a 
calculator, and a corrector. The light source preferably 
emits light. The lens preferably converges the light. The 
photodetector preferably detects the light reflected from the 
optical disc and outputs a read signal. The blocker 
preferably selectively outputs either the read signal or a 
predetermined reference signal. The servo signal generator 
preferably generates a servo signal in response to the output 
signal of the blocker. The offset detector preferably detects 
a first type of offsets that have been produced due to one of 
electric circuits of the servo signal generator. The offset 
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detector preferably regards output values of the servo signal 
generator, to which the reference signal is supplied, as 
values of a first type of the offsets while the reference 
signal is output. The memory preferably stores the first type 
of offsets detected. The calculator preferably outputs either 
the first type of actual offset or a second type of offset, as 
a correction value. The calculator preferably derives the 
second type of offset based on a variation rate of the first 
type of offsets stored. The corrector preferably corrects the 
servo signal in accordance with the correction value. 

[0015] In one preferred embodiment of the present invention, 
the optical disc drive preferably further includes a sensor 
and a decision section. The sensor preferably senses 
temperature of the servo signal generator. The decision 
section preferably determines, by the temperature sensed, 
whether or not the correction value should be updated, thereby 
generating an update signal, and also determines, by the 
amount of time that has passed since the correction value was 
updated last time, whether or not the first type of offset 
should be detected, thereby generating a detection signal. If 
the detection signal instructs that the first type of offset 
should be detected and if the update signal instructs that the 
correction value should be updated, then the offset detector 
preferably detects and outputs the first type of actual offset 
as the correction value. 
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[0016] In an alternative preferred embodiment, the optical 
disc drive may further include a sensor and a decision 
section. The sensor preferably senses temperature of the 
servo signal generator. The decision section preferably 
determines, by the temperature sensed, whether or not the 
correction value should be updated to generate an update 
signal, and also determines, by the amount of time that has 
passed since the correction value was updated last time, 
whether or not the first type of offset should be detected, to 
generate a detection signal. If the detection signal 

instructs that the first type of offset should not be detected 
and if the update signal instructs that the correction value 
should be updated, then the calculator preferably derives the 
second type of offset. 

[0017] In another alternative preferred embodiment, the 
optical disc drive may further include a sensor and a 
decision section. The sensor preferably senses temperature 
of the servo signal generator. The decision section 

preferably determines, by the temperature sensed, whether or 
not the correction value should be updated to generate an 
update signal, and also determines, by the amount of time that 
has passed since the correction value was updated last time, 
whether or not the first type of offset should be detected to 
generate a detection signal. If the detection signal 

instructs that the first type of offset should not be detected 
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and if the update signal instructs that the correction value 
should not be updated, then the corrector preferably corrects 
the servo signal in accordance with an actual correction 
value . 

[0018] In another preferred embodiment, the optical disc 
drive preferably further includes a detection controller for 
generating a blocking signal instructing whether or not the 
read signal should be blocked. If the detection signal 
instructs that the first type of offset should be detected, 
then the detection controller preferably generates the 
blocking signal instructing that the read signal should be 
blocked. In response to the blocking signal, the blocker 
preferably blocks the read signal and passes the predetermined 
reference signal. 

[0019] In another preferred embodiment, the optical disc 
drive preferably further includes a detection controller for 
generating a blocking signal instructing whether or not the 
read signal should be blocked. If the detection signal 
instructs that the first type of offset should be detected, 
then the detection controller preferably generates the 
blocking signal instructing that the read signal should be 
blocked. In response to the blocking signal, the light source 
preferably stops emitting the light. 

[0020] In still another preferred embodiment, the optical 
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disc drive preferably further includes a lens driver and a 
control signal generator. The lens driver preferably changes 
the position of the lens at least one of directions along the 
radius of the optical disc and perpendicular to the optical 
disc in accordance with a control signal. The control signal 
generator preferably generates the control signal in response 
to the detection signal. If the detection signal instructs 
that the first type of offset should be detected, then the 
control signal generator preferably holds the value of the 
control s ignal . 

[0021] In yet another preferred embodiment, the optical disc 
drive preferably further includes an amplifier for amplifying 
the read signal and outputting the amplified signal. The at 
least one blocker preferably includes a first blocker and a 
second blocker. The first blocker preferably passes either 
the read signal or a first predetermined reference signal to 
the amplifier in response to a first blocking signal, while 
the second blocker preferably passes either the output signal 
of the amplifier or a second predetermined reference signal 
to the servo signal generator. The offset detector 

preferably further detects the output values of the 
amplifier, to which the first reference signal is supplied 
from the first blocker, as a third type of offsets of the 
amplifier that have been produced due to one of electric 
circuits of the amplifier. The memory preferably further 
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stores the third type of offsets detected. The calculator 
preferably outputs one of the third type of actual offset and 
a fourth type of offset as the correction value. The 
calculator preferably derives the fourth type of the offset 
based on a variation rate of the third type of offsets stored 
and then outputs the fourth type of the offset. 

[0022] In this particular preferred embodiment, the optical 
disc drive preferably further includes a first sensor, a 
second sensor and a decision section. The first sensor 
preferably senses the temperature of the amplifier. The 
second sensor preferably senses the temperature of the servo 
signal generator. The decision section preferably determines , 
by the temperatures of the amplifier and the servo signal 
generator sensed, whether or not the correction value should 
be updated, thereby generating an update signal, and also 
determines, by the amount of time that has passed since the 
correction value was updated last time, whether or not the 
first and third types of offsets need to be detected, thereby 
generating a detection signal. If the detection signal 
instructs that the third type of offset should be detected and 
if the update signal instructs that the correction value 
should be updated, then the offset detector preferably detects 
the current offset of the third type and the corrector 
preferably outputs the current offset of the third type as the 
correction value. 
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[0023] In yet another preferred embodiment, no matter whether 
the optical disc drive is reading or writing data from/onto 
the optical disc, the offset detector preferably detects the 
first type of offsets, the memory preferably stores the first 
type of offsets thereon, and the calculator preferably outputs 
the correction value. 

[0024] In yet another preferred embodiment, the servo signal 
is preferably at least one of a tracking error signal and a 
focus error signal. 

[0025] In yet another preferred embodiment, if a variation in 
the temperature sensed has exceeded a predetermined threshold 
value, the decision section preferably generates the update 
signal instructing that the correction value should be 
updated. 

[0026] In this particular preferred embodiment, the optical 
disc drive preferably further includes a time keeper for 
keeping the amount of time passed. If the amount of time 
passed has exceeded a predetermined threshold value, the 
decision section preferably generates the update signal 
instructing that the correction value should be updated. 

[0027] In yet another preferred embodiment, the optical disc 
drive preferably further includes a buffer for storing the 
data thereon. If the update signal instructs that the 
correction value should be updated, the decision section 
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preferably determines, by the amount of information stored in 
the buffer, whether or not the first type of offset should be 
detected, thereby generating the detection signal. 

[0028] In yet another preferred embodiment, the optical disc 
drive preferably further includes a temperature memory for 
storing the values of the temperatures sensed. The calculator 
preferably derives the second type of offset based on the 
temperature values stored on the temperature memory and on 
the first type of offsets. 

[0029] In a specific preferred embodiment, the temperature 
memory preferably stores each of the temperature values 
thereon when an associated one of the offsets of the first 
type is stored on the memory. The calculator preferably finds 
two of the temperature values, which are closest to, and next 
closest to, a current one of the temperature values, from the 
temperature values on the temperature memory, and preferably 
derives the second type of offset based on the first type of 
offsets that were stored on the memory when the two 
temperature values found were stored on the temperature 
memory . 

[0030] An optical disc drive control method according to a 
preferred embodiment of the present invention is a method for 
controlling an optical disc drive that is used to read and/or 
write data from/on an optical disc including a data storage 
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layer. The method preferably includes the steps of: emitting 
light; converging the light; detecting a portion of the light 
and outputting a read signal; selectively passing, as an 
output signal, either the read signal or a predetermined 
reference signal; generating a servo signal in response to the 
output signal; detecting the servo signal that has been 
generated in response to the reference signal as a first type 
of offset that has been superposed on the servo signal; 
storing the first type of offsets detected; outputting either 
a current one of the offsets of the first type or a second 
type of offset as a correction value with the second type of 
offset derived based on a variation rate of the first type of 
offsets stored; and correcting the servo signal in accordance 
with the correction value. 

[0031] An optical disc drive according to another preferred 
embodiment of the present invention is preferably used to read 
and/or write data from/on an optical disc including a data 
storage layer. The optical disc drive preferably includes an 
optical head, a lens driver, a control signal generator, a TE 
signal generator, an offset detector, an offset corrector, and 
a stray light regulator. The optical head preferably 
includes a light source for emitting light, a lens for 
converging the light and a photodetector for detecting a 
portion of the light and outputting a read signal. The lens 
driver preferably changes the position of the lens 



15 



substantially perpendicularly to the data storage layer in 
accordance with a control signal. The control signal 
generator preferably generates the control signal that 
includes an instruction to move the lens to a position that no 
light reflected from the optical disc reaches. The TE signal 
generator preferably generates a first tracking error signal 
based on the read signal. The offset detector preferably 
detects an electrical offset that has been produced in the TE 
signal generator. The offset corrector preferably removes the 
electrical offset from the first tracking error signal to 
generate a second tracking error signal. The stray light 
regulator preferably detects a stray light signal, 
representing a portion of the light that has been diffused 
inside of the optical head, in response to the second tracking 
error signal and preferably removes the stray light signal 
from the read signal. 

[0032] An optical disc drive according to still another 
preferred embodiment of the present invention is preferably 
used to read and/or write data from/on an optical disc 
including a data storage layer. The optical disc drive 
preferably includes an optical head, a level controller, a TE 
signal generator, an offset detector, an offset corrector, a 
control signal generator and a lens driver. The optical head 
preferably includes a light, source for emitting light, a lens 
for converging the light on the optical disc and a 



16 



photodetector for detecting the light reflected from the 
optical disc and outputting a first read signal. The level 
controller preferably generates a second read signal with a 
level falling within a predetermined range based on the first 
read signal* The TE signal generator preferably generates a 
first tracking error signal based on the second read signal. 
The TE signal generator preferably has a dynamic range defined 
by the predetermined range. The offset detector preferably 
detects an electrical offset that has been produced in the TE 
signal generator. The offset corrector preferably removes the 
electrical offset from the first tracking error signal to 
generate a second tracking error signal. The control signal 
generator preferably generates a control signal based on the 
second tracking error signal. The lens driver preferably 
moves the lens across the track in accordance with the control 
signal such that the light is converged right on the track. 

[0033] An optical disc drive control method according to 
another preferred embodiment of the present invention is a 
method for controlling an optical disc drive that is used to 
read and/or write data from/on an optical disc including a 
data storage layer. The method preferably includes the steps 
of: emitting light; converging the light on the optical disc- 
detecting the light reflected from the optical disc and 
outputting a first read signal; generating a second read 
signal with a level falling within a predetermined range based 
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on the first read signal; generating a first tracking error 
signal based on the second read signal; detecting an 
electrical offset that was produced when the first tracking 
error signal was generated and that is superposed on the first 
tracking error signal; removing the electrical offset from the 
first tracking error signal to generate a second tracking 
error signal; generating a control signal based on the second 
tracking error signal; and getting the light converged right 
on the track in accordance with the control signal. 

[0034] In one preferred embodiment of the present invention, 
the control method preferably further includes the steps of: 
performing the step of detecting the electrical offset a 
number of times at regular intervals; storing respective 
values of the electrical offsets detected; and estimating, by 
at least two of the electrical offsets, a value of the 
electrical offset to be superposed on the first tracking 
error signal after the electrical offsets have been detected. 
The step of generating the second tracking error signal 
preferably includes the step of generating the second tracking 
error signal based on the estimated value of the electrical 
offset . 

[0035] An optical disc drive according to yet another 
preferred embodiment of the present invention is preferably 
used to read and/or write data from/on an optical disc 
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including a data storage layer. The optical disc drive 
preferably includes an optical head, a lens driver, a control 
signal generator, an FE signal generator, an offset detector, 
an offset corrector, and a stray light regulator. The optical 
head preferably includes a light source for emitting light, a 
lens for converging the light and a photodetector for 
detecting a portion of the light and outputting a read 
signal- The lens driver preferably changes the position of 
the lens substantially perpendicularly to the data storage 
layer in accordance with a control signal. The control signal 
generator preferably generates the control signal that 
includes an instruction to move the lens to a position that no 
light reflected from the optical disc reaches. The FE signal 
generator preferably generates a first focus error signal 
based on the read signal. The offset detector preferably 
detects an electrical offset that has been produced in the FE 
signal generator. The offset corrector preferably removes the 
electrical offset from the first focus error signal to 
generate a second focus error signal. The stray light 
regulator preferably detects a stray light signal, 
representing a portion of the light that has been diffused 
inside of the optical head, in response to the second focus 
error signal and preferably removes the stray light signal 
from the read signal. 

[0036] An optical disc drive according to yet another 
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preferred embodiment of the present invention is preferably 
used to read and/or write data from/on an optical disc 
including a data storage layer. The optical disc drive 
preferably includes an optical head, a level controller, an FE 
signal generator , an offset detector , an offset corrector , a 
control signal generator and a lens driver. The optical head 
preferably includes a light source for emitting light, a lens 
for converging the light on the optical disc and a 
photodetector for detecting the light reflected from the 
optical disc and outputting a first read signal. The level 
controller preferably generates a second read signal with a 
level falling within a predetermined range based on the first 
read signal. The FE signal generator preferably generates a 
first focus error signal, representing a positional 
relationship between a focal point of the light as defined 
perpendicularly to the optical disc and the data storage 
layer, based on the second read signal. The FE signal 
generator preferably has a dynamic range defined by the 
predetermined range. The offset detector preferably detects 
an electrical offset that has been produced in the FE signal 
generator. The offset corrector preferably removes the 
electrical offset from the first focus error signal to 
generate a second focus error signal. The control signal 
generator preferably generates a control signal based on the 
second focus error signal. The lens driver preferably moves 
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the lens perpendicularly to the optical disc in accordance 
with the control signal such that the light is focused right 
on the data storage layer. 

[0037] An optical disc drive control method according to 
still another preferred embodiment of the present invention 
is a method for controlling an optical disc drive that is 
used to read and/or write data from/on an optical disc 
including a data storage layer. The method preferably 
includes the steps of: emitting light; converging the light 
on the optical disc; detecting the light reflected from the 
optical disc and outputting a first read signal; generating a 
second read signal with a level falling within a predetermined 
range based on the level of the first read signal; generating 
a first focus error signal based on the second read signal; 
detecting an electrical offset that was produced when the 
first focus error signal was generated and that is superposed 
on the first focus error signal; removing the electrical 
offset from the first focus error signal to generate a second 
focus error signal; generating a control signal based on the 
second focus error signal; and getting the light focused 

right on the data storage layer in accordance with the control 
signal. 

[0038] In one preferred embodiment of the present invention, 
the control method preferably further includes the steps of: 
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performing the step of detecting the electrical offset a 
number of times at regular intervals; storing respective 
values of the electrical offsets detected; and estimating, by 
at least two of the electrical offsets, a value of the 
electrical offset to be superposed on the first focus error 
signal after the electrical offsets have been detected. The 
step of generating the second focus error signal preferably 
includes the step of generating the second focus error signal 
based on the estimated value of the electrical offset. 

[0039] An optical disc drive according to yet another 
preferred embodiment of the present invention is preferably 
used to read and/or write data from/on an optical disc 
including a data storage layer. The optical disc drive 
preferably includes an optical head, a lens driver, a control 
signal generator, a stray light regulator, a level controller, 
a servo signal generator, an offset detector, and an offset 
corrector. The optical head preferably includes a light 
source for emitting light, a lens for converging the light 
and a photodetector for detecting a portion of the light and 
outputting a first read signal. The lens driver preferably 
changes the position of the lens substantially perpendicularly 
to the data storage layer in accordance with a control signal. 
The control signal generator preferably generates the control 
signal that includes a first control signal and a second 
control signal. The first control signal preferably has an 
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instruction to move the lens to a position that no light 
reflected from the optical disc reaches, while the second 
control signal preferably has an instruction to move the lens 
to a position that the light reflected from the optical disc 
reaches. The stray light regulator preferably detects a stray 
light signal, representing a portion of the light that has 
been diffused inside of the optical head, in response to the 
first read signal while the lens driver is operating in 
accordance with the first control signal and preferably holds 
a correction value associated with the level of the stray 
light signal detected. The level controller preferably 
generates a second read signal with a level falling within a 
predetermined range based on the level of the first read 
signal while the lens driver is operating in accordance with 
the second control signal. The servo signal generator 
preferably generates a first servo signal, representing a 
positional relationship between a focal point of the light and 
the optical disc, based on the second read signal. The servo 
signal generator preferably has a dynamic range defined by the 
predetermined range. The offset detector preferably detects 
an electrical offset that has been produced in the servo 
signal generator. The offset corrector preferably removes the 
electrical offset from the first servo signal to generate a 
second servo signal. The stray light regulator preferably 
corrects the second servo signal based on the correction 
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value . 

[0040] An optical disc drive according to any of various 
preferred embodiments of the present invention described 
above either detects an electrical offset with its servo 
control operation suspended for just a short time or derives 
the electrical offset without suspending the servo control 
operation at all, thereby updating a correction value and 
correcting the electrical offset. Thus, the optical disc 
drive has to suspend the data reading or writing operation for 
a much shorter amount of time and the read or write data can 
be transferred at a sufficiently high rate from the optical 
disc drive to a buffer memory, or vice versa. 

[0041] Other features, elements, processes, steps, 
characteristics and advantages of the present invention will 
become more apparent from the following detailed description 
of preferred embodiments of the present invention with 
reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0042] FIG. 1 is a block diagram of an optical disc drive 19 
according to a first specific preferred embodiment of the 
present invention. 

[0043] FIG. 2 is a block diagram of the situation analyzer 
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107 shown in FIG. 1. 

[0044] FIG. 3 is a timing diagram showing the waveforms of 
signals that are associated with the situation analyzer 107. 

[0045] FIG. 4 is a block diagram of the detection controller 

108 shown in FIG. 1. 

[0046] FIG. 5 is a timing diagram showing the waveforms of 
signals that are associated with the detection controller 
108. 

[0047] FIG. 6 shows how the values stored on the temperature 
memory 106 and detected value memory 113 shown in FIG. 1 
change with the detection signal and update signal. 

[0048] FIG. 7 is a flowchart showing how the optical disc 
drive 19 operates . 

[0049] FIG. 8 is a block diagram of an optical disc drive 29 
according to a second specific preferred embodiment of the 
present invention. 

[0050] FIG. 9 is a block diagram of the situation analyzer 
709 shown in FIG. 8. 

[0051] FIG. 10 is a timing diagram showing the waveforms of 
signals that are associated with the situation analyzer 709. 

[0052] FIG. 11 is a block diagram of the detection 
controller 710 shown in FIG. 8. 
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[0053] FIG. 12 is a timing diagram showing the waveforms of 
signals that are associated with the detection controller 
710. 

[0054] FIG. 13 shows how the values stored on the 
temperature memory 708 and detected value memory 713 shown in 
FIG. 8 change with the detection signal and update signal. 

[0055] FIG. 14 is a flowchart showing how the optical disc 
drive 29 operates. 

[0056] FIG. 15 is a block diagram of an optical disc drive 39 
according to a third specific preferred embodiment of the 
present invention . 

[0057] FIG. 16 is a block diagram of the situation analyzer 
1309 shown in FIG. 15. 

[0058] FIG. 17 is a timing diagram showing the waveforms of 
signals that are associated with the situation analyzer 1309. 

[0059] FIG. 18 is a block diagram of the detection 
controller 1310 shown in FIG. 15. 

[0060] FIG. 19 is a timing diagram showing the waveforms of 
signals that are associated with the detection controller 
1310. 

[0061] FIG. 20 is a flowchart showing how the optical disc 
drive 39 operates. 
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[0062] FIG. 21 is a block diagram of an optical disc drive 49 
according to a fourth specific preferred embodiment of the 
present invention . 

[0063] FIG. 22A shows a dynamic range D as the processible 
range of an internal amplifier of the TE signal generator 
1301 shown in FIG. 21. 

[0064] FIG. 22B shows a situation where the highest level of 
an internal signal exceeds the upper limit value Dmax. 

[0065] FIG. 22C shows a situation where the lowest level of 
an internal signal does not reach the lower limit value Dmln. 

[0066] FIG. 22D shows input signal ranges falling within the 
dynamic range D of the TE signal generator 1301. 

[0067] FIG. 23 is a flowchart showing how the optical disc 
drive of the fourth preferred embodiment performs correction 
processing. 

[0068] FIG. 24 is a block diagram showing a configuration 
for an alternative optical disc drive obtained by adding a 
level regulator 43 and a stray light regulator 46 to the 
optical disc drive of the first preferred embodiment. 

[0069] FIG. 25 is a block diagram of a conventional optical 
disc drive. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0070] Hereinafter, preferred embodiments of the present 
invention will be described with reference to the 
accompanying drawings . 

EMBODIMENT 1 

[0071] FIG. 1 shows an exemplary arrangement of functional 
blocks for an optical disc drive 19 according to a first 
specific preferred embodiment of the present invention. As 
shown in FIG. 1, the optical disc drive 19 preferably includes 
a lens driver 7, an optical head 10, a TE generator chip 11, 
an optical disc controller (ODC) 12 and a sensor section 13. 

[0072] The optical disc drive 19 can read and write data 
from/on a given optical disc 1 by means of a laser beam. 
While carrying out the read or write operation, the optical 
disc drive 19 performs a control operation such that the laser 
beam is focused just on the data storage layer of the optical 
disc 1 and that the beam spot of the laser beam follows the 
target track on the data storage layer. Such a control 
operation is called a "servo control". The optical disc drive 
19 shown in FIG. 1 includes all of the required components for 
performing a servo control operation according to this first 
preferred embodiment. Another type of servo control operation 
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will be described later as a second specific preferred 
embodiment of the present invention. 

[0073] The optical disc drive may be connected to a host 
computer such as a personal computer (PC) and may be used as 
an optical drive thereof. The user can operate the optical 
disc drive by manipulating the host computer. The read data 
and/or write data is not directly transferred from the optical 
disc drive to the host computer, or vice versa, but indirectly 
by way of a buffer memory (not shown) that is built in the 
drive. For example, in writing data on an optical disc, the 
write data that has been transmitted from the host computer is 
once stored in the buffer memory and then the drive reads out 
the write data from the buffer memory and writes the data on 
the optical disc. On the other hand, in reading data from an 
optical disc, the read data that the drive has read out from 
the optical disc is once stored in the buffer memory and then 
the host computer reads out the data from the buffer memory. 
Although no components for performing the read and write 
operations are specifically shown in FIG. 1, these read and 
write operations may be carried out with known components and 
by conventional processing techniques. Thus, the description 
thereof will be omitted herein. 

[0074] The optical disc 1 for use in various preferred 
embodiments of the present invention is preferably a disk- 
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like storage medium such as a CD, a DVD-ROM, a DVD-RAM, a 
DVD-RW, a DVD-R, a DVD+RW, DVD+R or a BD (Blu-ray disc). 
Hereinafter, the respective components of the optical disc 
drive 19 shown in FIG. 1 will be described one by one. 

[0075] In accordance with a tracking control signal, the 
lens driver 7 generates and outputs a drive signal, thereby 
changing the position of an objective lens 5 (to be described 
below) along the radius of the optical disc 1. For example, 
while the level of the tracking control signal is being held, 
the lens driver 7 continuously outputs the previous drive 
signal. On the other hand, if the level of the tracking 
control signal is no longer held, the lens driver 7 outputs a 
drive signal associated with the tracking control signal. It 
should be noted that the lens driver 7 actually can change the 
position of the objective lens 5 not just along the radius of 
the optical disc 1 but also perpendicularly to the data 
storage layer of the optical disc 1. However, the latter 
control operation (i.e., a focus control operation) is not the 
key in this preferred embodiment and the description thereof 
will be omitted herein. 

[0076] The optical head 10 preferably includes a laser diode 
2, a collimator lens 3, a beam splitter 4, an objective lens 
5, a light quantity detector 6, a first blocker 100 and an 
amplifier 101. 
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[0077] The laser diode 2 emits a laser beam, of which the 
wavelength is changeable with the type of the given optical 
disc 1. For example, if the optical disc 1 loaded is a BD, 
then the laser beam has a wavelength of about 405 nm. The 
collimator lens 3 transforms the laser beam, emitted from the 
laser diode 2, into a parallel beam. The beam splitter 4 
transmits the parallel beam, which has gone out of the 
collimator lens 3, toward the objective lens 5. Also, after 
the beam has been reflected from the optical disc 1 and passed 
through the objective lens 5, the beam splitter 4 turns the 
parallel beam toward the light quantity detector 6. The 
objective lens 5 converges the parallel beam, which has passed 
through the collimator lens 3 and the beam splitter 4, thereby 
forming a laser beam spot on the data storage layer of the 
optical disc 1. Also, the objective lens 5 transforms the 
light beam that has been reflected from the data storage layer 
into a parallel beam and then passes the parallel beam to the 
beam splitter 4 as described above. On receiving the parallel 
beam from the beam splitter 4, the light quantity detector 6 
generates and outputs a light quantity signal representing the 
quantity of the light received. For example, the light 
quantity detector 6 may be a photodetector for outputting a 
photo current in an amount that is proportional to the 
quantity of light received. A signal representing this photo 
current is obtained by reading data from the optical disc 1 
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and will be referred to herein as a "read signal" . 

[0078] If a first blocking signal supplied from a detection 
controller 108 (to be described later) is high, then the 
first blocker 100 outputs a reference voltage. On the other 
hand, if the first blocking signal is low, then the first 
blocker 100 passes the output light quantity signal of the 
light quantity detector 6 as it is. The amplifier 101 
amplifies and outputs the signal supplied from the first 
blocker 100. It should be noted that if the light quantity 
signal is passed as it is through the first blocker 100, then 
the amplified signal is substantially no different from the 
read signal. 

[0079] The TE generator chip 11 preferably includes a second 
blocker 102, a TE signal generator 103, and a low pass filter 
109. The TE generator chip 11 may be implemented as a 
semiconductor integrated circuit, for example. 

[0080] If a second blocking signal supplied from the 
detection controller 108 (to be described later) is high, 
then the second blocker 102 outputs a reference voltage. On 
the other hand, if the second blocking signal is low, then 
the second blocker 102 passes the output signal of the 
amplifier 101 as it is. 

[0081] Based on the output signal of the second blocker 102, 
the TE signal generator 103 generates and outputs a tracking 
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error (TE) signal representing the magnitude of shift of the 
beam spot of the laser beam from the center of the target 
track on the optical disc 1. 

[0082] The low pass filter 109 filters out excessive 
frequency components, which exceed a highest frequency 
required for a tracking control operation from the output TE 
signal of the TE signal generator 103, thereby extracting 
frequency components that are equal to, or lower than, the 
highest frequency (i.e., the cutoff frequency). For example, 
in the case that the optical disc 1 is a BD which rotates at 
normal rate (i.e. lx read/write rate), frequency components 
that are equal to, or lower than 100 kHz are extracted. Also, 
if the output detection signal of a situation analyzer 107 
(to be described later) is high, then the low pass filter 109 
may increase the cutoff frequency to approximately 500 kHz 
for the above BD, for example. On the other hand, if the 
output detection signal is low, then the low pass filter 109 
may decrease the cutoff frequency to approximately 100 kHz 
for the above BD, for example. As long as its cutoff 

frequency is variable, the low pass filter 109 may be either 
an analog filter or a digital filter. It should be noted 
that the TE generator chip 11 may be provided as a DSP on the 
ODC 12 to be described below. In that case, the TE generator 
chip 11 and the ODC 12 do not have to be regarded as two 
discrete circuit sections but may be treated as an integrated 
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one. 

[0083] The sensor section 13 includes a first temperature 
detector 104 and a second temperature detector 105, each of 
which may be implemented as a sensor. The first temperature 
detector 104 detects the internal or ambient temperature of 
the amplifier 101, thereby outputting a first temperature 
signal. The second temperature detector 105 detects the 
internal or ambient temperature of the TE signal generator 
103, thereby outputting a second temperature signal. 

[0084] The optical disc controller (ODC) 12 preferably 
includes a temperature memory 106, the situation analyzer 107, 
the detection controller 108 , the control signal generator 
110, an offset corrector 111, an offset detector 112, a 
detected value memory 113, and a correction value calculator 
114. The ODC 112 preferably includes at least one digital 
signal processor (DSP) and a volatile or nonvolatile memory. 
The DSP is a so-called computer and executes a computer 
program stored on the memory, thereby carrying out the 
functions of the respective components described above. It 
should be noted that if the computer program for the DSP is 
changed, then the ODC of this first preferred embodiment may 
be modified into the counterpart of the second, third or 
fourth preferred embodiment to be described later. Each of 
these computer programs is described so as to carry out the 
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respective processing steps shown in the flowchart that will 
be referred to when its associated preferred embodiment is 
described. Hereinafter, these functional blocks will be 
described one by one. 

[0085] In response to a detection signal and an update 
signal to be described later, the temperature memory 106 
stores the first and second temperature signals that are 
supplied from the first and second temperature detectors 104 
and 105, respectively. 

[0086] In accordance with the values of the first and second 
temperature signals and the values stored in the temperature 
memory 106, the situation analyzer 107 outputs the update 
signal and detection signal. More details about the 
configuration of the situation analyzer 107 and update and 
detection signals will be described later. 

[0087] In response to the detection signal, the detection 
controller 108 outputs the first blocking signal, second 
blocking signal and detection control signal as respective 
digital signals. 

[0088] If the detection signal is low, the control signal 
generator 110 outputs a tracking control signal in response 
to the output signal of the offset corrector 111 such that 
the beam spot of the laser beam follows the target track on 
the optical disc 1. On the other hand, if the detection 
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signal is high, the control signal generator 110 holds (or 
fixes) the value of the tracking control signal at the actual 
one. The offset corrector 111 corrects the electrical offset 
included in the output signal of the low pass filter 109. 
More specifically, the offset corrector 111 subtracts the 
output signal value of the correction value calculator 114 
from the output signal value of the low pass filter 109 and 
outputs the remainder. 

[0089] On receiving a high-level detection control signal 
from the detection controller 108, the offset detector 112 
detects the electrical offset, thereby outputting an offset 
signal. 

[0090] The detected value memory 113 stores the offset 
signal value, supplied from the offset detector 112, in 
response to the detection signal and detection control signal 
supplied from the detection controller 108. 

[0091] In response to the update signal and detection signal, 
the correction value calculator 114 reads out the stored 
values from the detected value memory 113 and temperature 
memory 106, calculates a correction value for the electrical 
offset, and outputs a correction signal. Also, responsive to 
the update signal, the correction value calculator 114 holds 
the value of the correction signal. 

[0092] Hereinafter, the respective components of the ODC 12 
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will be described in further detail* 

[0093] FIG. 2 shows an exemplary arrangement of functional 
blocks for the situation analyzer 107. The situation analyzer 
107 preferably includes a temperature variation detector 200, 
a decision section 201 and a time keeper 202. 

[0094] The temperature variation detector 200 reads out the 
stored value from the temperature memory 106 and calculates 
the difference between the first temperature signal value 
supplied from the first temperature detector 104 and the 
value stored in the temperature memory 106, thereby 
outputting a first temperature variation signal. The first 
temperature variation signal represents the absolute value of 
the difference. Also, the temperature variation detector 200 
calculates the difference between the second temperature 
signal value supplied from the second temperature detector 
105 and the value stored at address No. 2 (to be described 
later) in the temperature memory 106, thereby outputting a 
second temperature variation signal representing the absolute 
value of the difference. The temperature memory 106 has a 
plurality of information storage areas. It will be described 
later from what information storage area the temperature 
variation detector 200 should read out the stored value. 

[0095] The decision section 201 normally outputs a low-level 
update signal. Once the value of the first temperature 
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variation signal or the second temperature variation signal 
exceeds a predetermined threshold value, the decision section 
201 maintains the update signal at high level for a 
predetermined amount of time. Also, in accordance with the 
update signal and the output time-keeping signal of the time 
keeper 202, the decision section 201 outputs the detection 
signal. The update signal and the detection signal are 
digital pulse signals. 

[0096] The time keeper 202 calculates the amount of time 
that has passed since a pulse of the detection signal rose, 
thereby outputting the time-keeping signal representing the 
calculated amount of time passed. Also, every time a pulse 
of the detection signal rises, the time keeper 202 resets the 
value of the time-keeping signal to zero. 

[0097] Next, the information storage areas of the temperature 
memory 106 will be described and then it will be described how 
the situation analyzer 107 operates using the temperature 
memory 106. 

[0098] The temperature memory 106 includes six information 
storage areas, which will be specified herein by addresses Nos . 
1, 2, 3, 4, 5 and 6, respectively. The information stored in 
each of these areas is known in advance. More specifically, a 
first temperature signal value is stored in the area specified 
by address No. 1, a second temperature signal value is stored 
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in the area specified by address No. 2, first temperature 
signal values are stored in the areas specified by addresses 
Nos. 3 and 4, and second temperature signal values are stored 
in the areas specified by addresses Nos. 5 and 6. 

[0099] The values of the first temperature signal are stored 
in three different areas and those of the second temperature 
signal are also stored in three different areas such that 
these stored values can be updated at mutually different times. 
Specifically, the values stored in the areas specified by 
addresses Nos . 1 and 2 are modified responsive to the update 
signal, while the values stored in the areas specified by 
addresses Nos. 3, 4, 5 and 6 are modified responsive to the 
detection signal. 

[0100] Hereinafter, it will be described with reference to 
FIG. 3 how and when to operate the temperature memory 106 and 
situation analyzer 107 . 

[0101] FIG. 3 is a timing diagram showing the waveforms of 
signals that are associated with the situation analyzer 107. 

[0102] The first temperature signal is sampled on the leading 
edge of each pulse of the update signal (i.e., as indicated by 
the dashed lines that are drawn perpendicularly to the time 
axis) and the sampled value is stored in the area specified by 
address No. 1 in the temperature memory 106. The sampled and 
stored values of the first temperature signal are indicated by 
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solid circles for reference. 



[0103] The first temperature variation signal represents the 
absolute value of the difference that is obtained by 
subtracting the value stored in the area specified by address 
No. 1 in the temperature memory 106 from the value of the 
first temperature signal. Thus, whenever each pulse of the 
update signal rises, the value of the first temperature signal 
is equal to the value stored in the area specified by address 
No. 1, and therefore, the first temperature variation signal 
is zero. 

[0104] The second temperature signal is also sampled on the 
leading edge of each pulse of the update signal and the 
sampled value is stored in the area specified by address No. 2 
in the temperature memory 106 . The sampled and stored values 
of the second temperature signal are also indicated by solid 
circles • for reference. 

[0105] The second temperature variation signal represents the 
absolute value of the difference that is obtained by 
subtracting the value stored in the area specified by address 
No. 2 in the temperature memory 106 from the value of the 
second temperature signal. Thus, whenever each pulse of the 
update signal rises, the value of the second temperature 
signal is equal to the value stored in the area specified by 
address No. 2, and therefore, the second temperature variation 
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signal is zero. 

[0106] Whenever each pulse of the detection signal rises, the 
temperature memory 106 transfers the value that has been 
stored in the area specified by address No. 3 to the area 
specified by address No. 4, and then stores the value of the 
first temperature signal in the area specified by address No. 
3. Also, the temperature memory 106 transfers the value that 
has been stored in the area specified by address No. 5 to the 
area specified by address No. 6, and then stores the value of 
the second temperature signal in the area specified by address 
No. 5. 

[0107] As described above, the update signal is normally low. 
And once either the value of the first temperature variation 
signal or that of the second temperature variation signal 
exceeds a predetermined threshold value, the update signal is 
kept high for a certain amount of time. The high-level 
update signal instructs that the value stored in the 
temperature memory 106 should be updated, while the low- level 
update signal instructs that the value stored in the 
temperature memory 106 should be held (i.e., should not be 
updated) . 

[0108] The detection signal is also normally low. However, 
if the value of the time-keeping signal is higher than a 
predetermined threshold value at the leading edge of a pulse 
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of the update signal, then the detection signal is kept high 
for a certain amount of time. That is to say, the detection 
signal represents the result of decision on whether or not the 
amount of time that has passed since the detection signal was 
reset last time has exceeded the predetermined threshold value. 
The high-level detection signal instructs that detection 
should be carried out, while the low- level detection signal 
instructs that no detection should be carried out. It should 
be noted that each pulse of the detection signal and its 
associated pulse of the update signal fall at the same time. 

[0109] The time keeping signal is reset to zero when each 
pulse of the detection signal rises and then changes its 
value proportionally to the amount of time passed after that. 
The time keeping signal shown in FIG. 3 increases its value 
proportionally to the amount of time passed. Thus, the amount 
of time passed since the detection signal was reset can be 
calculated based on the value of the time keeping signal. 

[0110] The relationship between the respective signals will 
be further described with reference to FIG. 3. Every time 
the variation in either the internal or ambient temperature of 
the amplifier 101 or that of the TE signal generator 103 
reaches a predetermined value as measured since the update 
signal rose last time, the update signal is kept high for a 
certain amount of time. Also, at that point in time, if a 
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predetermined amount of time has already passed since the 
detection signal rose last time, then the detection signal is 
kept high for a certain amount of time. 

[0111] For example, look at the times tl, t2 and t3 shown in 
FIG. 3. Supposing the time t3 is the present time, the time 
t2 is synchronous with the leading edge of the last pulse of 
the detection signal, and the time tl is synchronous with the 
leading edge of the second last pulse of the detection signal. 

[0112] In the area specified by address No. 1 in the 
temperature memory 106, the value of the first temperature 
signal at the time t2 is stored. In the same way, the value 
of the second temperature signal at the time t2 is stored in 
the area specified by address No. 2. The value of the first 
temperature signal at the time t2 is also stored in the area 
specified by address No. 3. The value of the first 
temperature signal at the time tl is stored in the area 
specified by address No. 4. The value of the second 
temperature signal at the time t2 is also stored in the area 
specified by address No. 5. And the value of the second 
temperature signal at the time tl is stored in the area 
specified by address No. 6. That is to say, in the areas 
specified by addresses Nos . 1 and 2, the values of the first 
and second temperature signals when the update signal rose 
last time are respectively stored irrespective of the value 
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of the detection signal. In the areas specified by addresses 
Nos. 3 and 5, the values of the first and second temperature 
signals when the update and detection signals both rose last 
time are respectively stored. And in the areas specified by 
addresses Nos. 4 and 6, the values of the first and second 
temperature signals when the update and detection signals 
both rose second last time are respectively stored. 

[0113] Hereinafter, the detection controller 108 of the ODC 
12 will be described in detail. FIG. 4 shows an exemplary 
arrangement of functional blocks for the detection controller 
108. The detection controller 108 preferably includes a first 
blocking controller 400, a second blocking controller 401 and 
an offset detection controller 402, each of which operates 
based on the amount of time that has passed since the 
detection signal, supplied from the situation analyzer 107, 
rose last time. 

[0114] The first blocking controller 400 generates a first 
blocking signal and outputs it to the first blocker 100. The 
second blocking controller 401 generates a second blocking 
signal and outputs it to the second blocker 102. The offset 
detection controller 402 generates a detection control signal 
and outputs it to the offset detector 114 and detected value 
memory 113. These signals will be described in detail below 
with reference to FIG. 5. 
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[0115] FIG. 5 is a timing diagram showing the waveforms of 
those signals that are associated with the detection 
controller 108. As already described with reference to FIG. 3, 
the detection signal is supplied from the decision section 201. 
The leading edge of the first blocking signal is behind that 
of its associated detection signal pulse, and the trailing 
edge thereof is ahead of that of the detection signal pulse. 
The leading edge of the second blocking signal is behind that 
of its associated first blocking signal pulse and the trailing 
edge thereof is synchronous with that of the first blocking 
signal pulse. While the first blocking signal is high, two 
pulses of the detection control signal are generated. The 
leading edge of the first pulse is behind that of its 
associated first blocking signal pulse while the trailing edge 
of the first pulse is synchronous with the leading edge of its 
associated second blocking signal pulse. The leading edge of 
the second pulse is behind that of its associated second 
blocking signal pulse while the trailing edge of the second 
pulse is synchronous with those of its associated first and 
second blocking signal pulses . 

[0116] Next, the offset detector 112 will be described. On 
receiving a high-level detection control signal from the 
detection controller 108, the offset detector 112 detects the 
output signal value of the low pass filter 109. As will be 
described later, a signal component resulting from an 
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electrical offset is included in the output signal of the low 
pass filter 109 at this time. Thus, the offset detector 112 
is provided to detect that value. 

[0117] Hereinafter, the detected value memory 113 will be 
described in detail. The detected value memory 113 has five 
information storage areas, which will be specified herein by 
addresses Nos . 7, 8, 9, 10 and 11, respectively. The detected 
value memory 113 counts the respective pulses of the detection 
control signal to find how many pulses have been generated 
since the leading edge of its associated detection signal. 
And on the trailing edge of each detection control signal 
pulse supplied from the detection controller 108, the detected 
value memory 113 stores the output offset signal value of the 
offset detector 112. If the pulse of the detection control 
signal is a pulse that has been generated for the first time 
since the detection signal rose, then the detected value 
memory 113 stores the value of the offset signal, associated 
with the trailing edge thereof, in the information storage 
area specified by address No. 11. If the detection control 
signal pulse is a pulse generated for the second time, then 
the detected value memory 113 stores the value of the offset 
signal, associated with the trailing edge thereof, in the 
information storage area specified by address No. 8. 
Furthermore, the detected value memory 113 subtracts the value 
stored at address No. 8 from the value stored at address No. 
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11, and then stores the remainder at address No. 7. As a 
result of these operations, a value including an electrical 
offset that is produced in the amplifier 101 when the 
detection signal is high is stored in the area specified by 
address No, 7. In the area specified by address No. 8 on the 
other hand, the values of electrical offsets that are produced 
in the TE signal generator 103 and low pass filter 109 when 
the detection signal is high are stored. 

[0118] Also, the detected value memory 113 transfers the 
value that has been stored at address No. 7 to address No. 9 
and the value that has been stored at address No. 8 to address 
No. 10, respectively, on the leading edge of the detection 
signal pulse. 

[0119] As a result of these operations, the value including 
the electrical offset produced in the amplifier 101, which was 
updated and detected last time, is stored at address No. 7 in 
the detected value memory 113, while the values including the 
electrical offsets produced in the TE signal generator 103 and 
low pass filter 109, which were also updated and detected last 
time, are stored at address No. 8. On the other hand, the 
value including the electrical offset produced in the 
amplifier 101, which was updated and detected second last time, 
is stored at address No. 9 in the detected value memory 113, 
while the values including the electrical offsets produced in 
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the TE signal generator 103 and low pass filter 109, which 
were also updated and detected second last time, are stored at 
address No. 10. And the values including the electrical 
offsets produced in the amplifier 101, the TE signal generator 
103 and low pass filter 109, which were updated and detected 
last time, are all stored at address No. 11. 

[0120] Next, the correction value calculator 114 will be 
described in detail. 

[0121] FIG. 6 shows a relationship between the values stored 
in the temperature memory 106 and detected value memory 113 
and the detection and update signals . To calculate the 
correction value, the correction value calculator 114 needs 
the values of the first and second temperature signals, the 
value of the electrical offset produced in the amplifier 101 
and the values of the electrical offsets produced in the TE 
signal generator 103 and low pass filter 109. 

[0122] Suppose t6 is the present time. In that case, the 
leading edge of the last detection signal pulse is 
synchronous with the time t3, while the leading edge of the 
second last detection signal pulse is synchronous with the 
time tl. Also, the trailing edge of the last detection 
signal pulse is synchronous with the time t4, while the 
trailing edge of the second last detection signal pulse is 
synchronous with the time t2. Furthermore, the leading edge 
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of the last update signal pulse is synchronous with the time 
t5. 

[0123] In the area specified by address No. 4 in the 
temperature memory 106, the value T10 of the first temperature 
signal at the time tl is stored. The value Til of the first 
temperature signal at the time t3 is stored in the area 
specified by address No. 3. And the value T12 of the first 
temperature signal at the time t5 is stored in the area 
specified by address No. 1. 

[0124] On the other hand, in the area specified by address No. 
6 in the temperature memory 106, the value T20 of the second 
temperature signal at the time tl is stored. The value T21 of 
the second temperature signal at the time t3 is stored in the 
area specified by address No. 5. And the value T22 of the 
second temperature signal at the time t5 is stored in the area 
specified by address No. 2. 

[0125] In the area specified by address No. 9 in the detected 
value memory 113, the value OslO of the electrical offset 
produced in the amplifier 101 around the time t2 is stored. 
On the other hand, the value Osll of the electrical offset 
produced in the amplifier 101 around the time t4 is stored in 
the area specified by address No. 7 in the detected value 
memory 113. 

[0126] In the area specified by address No. 10 in the 
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detected value memory 113, the overall value Os20 of the 
electrical offsets produced in the TE signal generator 103 and 
low pass filter 109 around the time t2 is stored. On the 
other hand, the overall value Os21 of the electrical offsets 
produced in the TE signal generator 103 and low pass filter 
109 around the time t4 is stored in the area specified by 
address No. 8 in the detected value memory 113 • 

[0127] Next, it will be described how the correction value 
calculator 114 calculates the correction value. The correction 
value calculator 114 separately calculates a correction value 
for the electrical offset that has been produced in the 
amplifier 101 and a correction value for the overall value of 
electrical offsets that have been produced in the TE signal 
generator 103 and low pass filter 109. Then, the correction 
value calculator 114 adds the former and latter correction 
values together to obtain an overall correction value in the 
end. After the detection and update signals supplied from the 
situation analyzer 107 have fallen, the correction value 
calculator 114 calculates the correction values . 

[0128] Suppose the correction value that has been newly 
calculated by the correction value calculator 114 for the 
amplifier 101 is identified by CI, the correction value that 
has been newly calculated by the correction value calculator 
114 for the TE signal generator 103 and low pass filter 109 
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is identified by C2, and the correction value to be output in 
the end is identified by C. 

[0129] First, if the update and detection signals are both 
high, then the correction value CI is Osll and the correction 
value C2 is Os21. The correction value C to be output 
finally is (C1+C2). That is to say, the electrical offset 
in that situation has already been detected by the offset 
detector 112 and the correction value calculator 114 uses the 
detected electrical offset value as the correction value as 
it is. 

[0130] On the other hand, if the update signal is high while 
the detection signal is low, then the correction value 
calculator 114 calculates the correction value CI by the 
following Equation (1) and the correction value C2 by the 
following Equation (2), respectively: 

Cl= (Osll — OslO ) X (T12-T11)/(T11— T10) +Osll (1) 

C2=(Os21— Os20) X (T22-T21)/(T21 — T20) +OS21 (2) 

[0131] The correction value C to be output finally is (CI + 
C2). That is to say, no electrical offset is detected then, 
and therefore, the correction value calculator 114 estimates 
the electrical offset value from its past values and uses the 
estimated value as the correction value. Specifically, the 
correction value calculator 114 calculates the estimated 
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electrical offset value based on the variation rate of the 
electrical offset on the supposition that the electrical 
offset changes linearly with the temperature. The electrical 
offset values used are values that were detected last time and 
second last time and the temperatures at the times of 
detection are also used. 

[0132] Hereinafter, it will be described with reference to 
FIG. 7 exactly how the optical disc drive 19 of this first 
preferred embodiment operates . 

[0133] FIG. 7 shows an exemplary procedure in which the 
optical disc drive 19 operates. First, in Step S100, the 
first and second temperature detectors 104 and 105 detect the 
temperatures of the amplifier 101 and TE signal generator 103, 
respectively. Next, in Step S101, the situation analyzer 107 
determines whether or not the temperature of the amplifier 101 
or that of the TE signal generator 103 has changed by a 
predetermined value or more since the offset correction value 
was updated last time. If the answer is NO, the processing 
goes back to the previous step S100. On the other hand, if 
the answer is YES, the processing advances to the next step 
S102. In that next step S102, the situation analyzer 107 
determines whether or not a predetermined amount of time has 
passed since the electrical offset was detected last time. If 
the answer is YES, then the processing advances to Step S103. 
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Otherwise, the processing advances to Step S104. 

[0134] In Step S103, the offset detector 112 detects the 
offset. Hereinafter, the offset detection process will be 
described in detail with reference to FIGS. 1 and 5. First, 
when the situation analyzer 107 generates the detection signal 
(i.e., when the detection signal rises to the high level), the 
control signal generator 110 holds the previous or current 
value of the tracking control signal. While the value of the 
tracking control signal is being held in this manner, the lens 
driver 7 outputs a drive signal instructing that the objective 
lens 5 be fixed. Once the objective lens 5 is fixed at a 
position with respect to the optical disc 1, the laser beam 
spot is also fixed at a radial location on the optical disc 1 
where the beam spot has been until the tracking control signal 
value is held. 

[0135] When the detection signal rises to the high level, 
the low pass filter 109 switches its cutoff frequency into a 
higher value. In the interval between the leading edge of 
the detection signal pulse and that of the first blocking 
signal pulse, the control signal generator 110 holds the 
level of the tracking control signal. It should be noted 
that this holding interval includes the time it takes to 
switch the frequencies of the low pass filter 109. 

[0136] After the low pass filter 109 has switched the cutoff 
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frequencies, the detection controller 108 generates the first 
blocking signal (i.e., the first blocking signal rises to the 
high level). In response, the first blocker 100 switches its 
output signal into a reference signal having a predetermined 
reference voltage. In other words, the first blocker 100 
outputs the read signal of which the voltage has been switched 
into the reference voltage. At this point in time, the output 
signal value of the low pass filter 109 represents the value 
of the electrical offset that is produced in the circuit 
section ranging from the input terminal of the amplifier 101 
to the output terminal of the low pass filter 109. For 
example, supposing the reference voltage is Vrl and the output 
of the low pass filter 109 is Vol, the offset detector 112 
detects (Vol —Vrl) as the electrical offset at the timing to 
be described later. Vrl is a predefined value. When Vrl=0, 
for example. Vol itself can be detected as the electrical 
offset . 

[0137] It should be noted that the time it takes for the 
output signal of the low pass filter 109 to settle at the 
electrical offset value depends on the higher cutoff frequency 
of the low pass filter 109. The interval between the leading 
edge of the first blocking signal pulse and that of the first 
pulse of the detection control signal is defined so as to 
include this settling time. 
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[0138] After the output signal value of the low pass filter 
109 has settled at the electrical offset value, the detection 
control signal rises to the high level and the offset detector 
112 detects the electrical offset value. The detected value 
is stored in the detected value memory 113. The width of the 
first pulse of the detection control signal is defined so as 
to be long enough for the offset detector 112 to detect the 
electrical offset value. 

[0139] When the electrical offset is detected successfully, 
the second blocking signal rises to the high level. In 
response, the second blocker 102 switches its output signal 
into a reference signal having a predetermined reference 
voltage. At this point in time, the output signal value of 
the low pass filter 109 represents the value of the electrical 
offset that is produced in the circuit section ranging from 
the input terminal of the TE signal generator 103 to the 
output terminal of the low pass filter 109. For example, 
supposing the reference voltage is Vr2 and the output of the 
low pass filter 109 is Vo2 , the offset detector 112 detects 
(Vo2 — Vr2) as the electrical offset at the timing to be 
described later. Vr2 is also a predefined value. When Vr2=0, 
for example, Vo2 itself can be detected as the electrical 
offset. The interval between the leading edge of the second 
blocking signal pulse and that of the second pulse of the 
detection control signal is defined so as to include the 
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settling time of the output signal of the low pass filter 109, 
and is as long as the interval between the leading edge of the 
first blocking signal pulse and that of the first pulse of the 
detection control signal. 

[0140] After the output signal value of the low pass filter 
109 has settled, the detection control signal rises to the 
high level again and the offset detector 112 detects the 
electrical offset value. The detected value is stored in the 
detected value memory 113. The width of the second pulse of 
the detection control signal is defined so as to be long 
enough for the offset detector 112 to detect the electrical 
offset value, and is equal to the width of the first pulse 
thereof . 

[0141] When the electrical offset is detected successfully, 
the detection control signal, first blocking signal and second 
blocking signal all go low, the first blocker 100 switches its 
output signal into the light quantity signal supplied from the 
light quantity detector 6, and the second blocker 102 switches 
its output signal into the signal supplied from the amplifier 
101. Then, the output signal value of the low pass filter 109 
recovers its original value as defined by the light quantity 
signal. The recovery time depends on the higher cutoff 
frequency of the low pass filter 109. The interval between 
the trailing edges of the first and second blocking signal 
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pulses and that of the detection signal pulse is defined so as 
to include this recovery time. 

[0142] When the output signal of the low pass filter 109 
recovers that value defined by the light quantity signal, the 
detection signal becomes low and the cutoff frequency of the 
low pass filter 109 switches into the lower one. In addition, 
the hold signal also becomes low and the level of the tracking 
control signal is not held anymore. As a result, the laser 
beam spot is adjusted in the radial direction of the disc 1 so 
as to follow the center of the target track on the disc 1. In 
this manner, the electrical offset is detected. 

[0143] Referring back to FIG. 7, in Step S104, the correction 
value calculator 114 derives the electrical offset value at 
the actual temperature by performing a linear calculation on 
the past temperature values stored in the temperature memory 
106 and on the past electrical offset values stored in the 
detected value memory 113. 

[0144] Finally, in Step S105, the correction value is updated 
using the electrical offset value that has been detected in 
Step S103 or the electrical offset value that has been derived 
in Step S104. Thereafter, the processing goes back to Step 
S100 again. 

[0145] The optical disc drive 19 of the first preferred 
embodiment described above updates the correction value either 
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by detecting the electrical offset with the tracking control 
operation once suspended or by deriving the electrical offset 
without suspending the tracking control operation at all, 
thereby correcting the electrical offset with the newly 
updated correction value. As a result, information can be 
transferred at a sufficiently high rate from the optical disc 
drive 19 to the buffer memory, or vice versa, with the read 
and/or write operation of the optical disc drive 19 suspended 
much less frequently. 

[0146] In addition, when the electrical offset should be 
detected, the cutoff frequency of the low pass filter 109 is 
switched into a higher one, and the signal can be settled in a 
shorter amount of time. Thus, the interval to suspend the 
tracking control operation can also be shortened. As a result, 
when the tracking control operation is restarted, the beam 
spot can find its original track just as intended without 
causing any tracking error and the offset can be corrected in 
just a short time. 

[0147] The correction value is updated according to the 
variation in the temperature of the circuit. Thus, the 
electrical offset can be corrected highly precisely in 
accordance with the temperature variation. Particularly when 
the actual electrical offset value is calculated using the 
temperature and electrical offset values that were detected in 
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the past, those temperature and electrical offset values are 
most recently detected ones. Consequently, the electrical 
offset can be corrected highly precisely. 

[0148] Furthermore, if the electrical offset is not detected 
until at least a predetermined amount of time has passed since 
the electrical offset was detected last time, then the 
transfer rate of the optical disc drive 19 (e.g., the transfer 
rate between the optical disc drive 19 and the buffer memory) 
cannot be too low to interfere with the data read and/or write 
operation. 

[0149] The optical disc drive 19 either detects the 
electrical offset of a series of electric circuits that make 
up a signal path in the drive or derives the actual electrical 
offset value based on the previously detected temperature and 
electrical offset values of that series of circuits without 
detecting the electrical offset thereof. Accordingly, even if 
the respective sections of one electric circuit have mutually 
different temperatures, the electrical offset values of the 
respective sections can be calculated and corrected highly 
precisely. More specifically, as soon as the quantity of 
light received has been detected, the voltage of the resultant 
read signal is switched into the reference voltage and 
external inputs to the electric circuits are blocked. Thus, 
only the electrical offset of circuits that are engaged in 
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processing the light quantity signal can be corrected 
selectively. According to this correcting technique, the 
processing of other signal systems is not affected seriously. 
Also, since the servo signal is held, the servo control 
operation can be resumed quickly once the electrical offset 
has been detected. As a result, the optical disc drive 19 has 
to suspend the data reading or writing operation for a shorter 
time, and information can be transferred at a sufficiently 
high rate between the optical disc drive 19 and the buffer 
memory . 

[0150] In the preferred embodiment described above, the 
electrical offset of a series of electric circuits, which make 
up a signal path leading from the input terminal to the output 
terminal of the amplifier 101, and that of another series of 
electric circuits, which make up a subdivided signal path 
leading from the input terminal of the TE signal generator 103 
to the output terminal of the low pass filter 109, are 
corrected. Alternatively, the signal path may be subdivided 
more finely and the electrical offsets of the electric 
circuits belonging to those subdivisions may be corrected. 
Then, even more precise correction is realized. As another 
alternative, the second blocker 102 may be omitted and only 
the electrical offset of a series of electric circuits that 
make up the signal path leading from the input terminal of the 
amplifier 101 to the output terminal of the low pass filter 
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109 may be corrected. Then, the number of required circuits 
can be reduced and the electrical offset can be detected in a 
shorter time. Furthermore, the electrical offset may also be 
detected by selecting a signal path that makes a detour around 
the low pass filter 109. Then, the settling time can be 
further shortened and the tracking operation can be resumed 
even more quickly and accurately. 

EMBODIMENT 2 

[0151] FIG. 8 shows an exemplary arrangement of functional 
blocks for an optical disc drive 29 according to a second 
specific preferred embodiment of the present invention. The 
application of the optical disc drive 29 is the same as the 
optical disc drive 19 of the first preferred embodiment 
described above. 

[0152] The optical disc drive 29 preferably includes a lens 
driver 7, an optical head, a temperature detector 707, a 
reading controller 705, a read buffer 706, an FE generator 
chip 21 and an optical disc controller (ODC) 22. The 
reference numeral of the optical head is omitted to make this 
drawing simple enough to understand easily. 

[0153] Hereinafter, the respective functional blocks will be 
described one by one. It should be noted that the description 
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of some of these components with the same functions as the 
counterparts of the optical disc drive 19 of the first 
preferred embodiment shown in FIG. 1 will be omitted herein. 

[0154] In accordance with a focus control signal supplied 
from the control signal generator 704, the lens driver 7 
moves the objective lens 5 perpendicularly to the data 
storage layer of the optical disc 1. It should be noted that 
the lens driver 7 actually can change the position of the 
objective lens 5 not just perpendicularly to the data storage 
layer of the optical disc 1 but also along the radius of the 
optical disc 1. However, the latter control operation (i.e., 
a tracking control operation) is not the key to this preferred 
embodiment and the description thereof will be omitted herein. 

[0155] The optical head of this second preferred embodiment 
is provided with an amplifier 700 in place of the first 
blocker 100 and amplifier 101 of the optical head 10 shown in 
FIG. 1. If the blocking signal supplied from the detection 
controller 710 is low, the laser diode 2 emits a laser beam. 
On the other hand, when the blocking signal goes high, the 
laser diode 2 stops emitting the laser beam. In the 
arrangement shown in FIG. 8, the laser diode 2 receives the 
blocking signal directly from the detection controller 710. 
Alternatively, as in the laser driver 1305 shown in FIG. 15 
(to be described later), the actual supplied to the laser 
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diode 2 may be controlled responsive to the blocking signal. 
More specifically, in that case, if the blocking signal is low, 
the laser driver supplies the laser diode 2 with such an 
amount of current as to allow the laser diode 2 to emit the 
laser beam. On the other hand, if the blocking signal is high, 
then the laser driver operates not to supply the laser diode 2 
with any current to stop emitting the laser beam. As another 
alternative, the blocking signal may also be generated by a 
control signal generator 704 to be described later. 

[0156] The amplifier 700 switches the amplification factor 
from one of two values into the other. One of the two values 
is associated with laser power during a write operation while 
the other value is associated with laser power during a read 
operation. In response to a setting signal supplied from a 
setting controller 715 (to be described later) and an 
amplification control signal supplied from the detection 
controller 710, the amplifier 700 switches the amplification 
factors for the light quantity signals , thereby keeping the 
amplitude of the FE signal substantially constant even if the 
laser power changes in the read operation and the write 
operation. The amplification control signal has three levels 
consisting of high, central and low levels. If the 

amplification control signal is at the central level, the 
amplifier 700 sets the amplification factor in accordance with 
the setting signal. On the other hand, if the amplification 
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control signal is high or low, then the amplifier 700 sets the 
amplification factor in accordance with the amplification 
control signal. More specifically, if the setting signal is 
high, the amplifier 700 switches the amplification factor into 
one for writing. On the other hand, if the setting signal is 
low, then the amplifier 700 switches the amplification factor 
into one for reading. By operating the amplifier 700 
adaptively in this manner, even if the light quantity signal 
supplied from the light quantity detector 6 is variable within 
two or more ranges, the signal to be supplied to the FE signal 
generator 701 can still have a fixed variation range. 

[0157] In response to the light quantity signal, the reading 
controller 705 reads out the data from the optical disc 1 and 
outputs it to the read buffer 706 . 

[0158] The read buffer 706 stores the data that has been read 
out by the reading controller 705. Those data stored will 
make up at least one group of information. The host computer 
(not shown) reads out the information stored in the read 
buffer 706 and then performs read processing on it. A read 
information amount signal represents the amount of information 
stored in the read buffer 706. 

[0159] The temperature detector 707 detects the internal 
temperature of the optical disc drive 29, thereby outputting 
a temperature signal. 
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[0160] In the FE generator chip 21, the FE signal generator 
701 detects how much the focal point of the laser beam has 
shifted from the data storage layer of the optical disc 1 
based on the output signal of the amplifier 700, thereby 
generating and outputting a focus error (FE) signal. 

[0161] The low pass filter 702 filters out excessive 
frequency components, which exceed a highest frequency 
required for a focus control operation, from the output FE 
signal of the FE signal generator 701, thereby extracting 
frequency components that are equal to, or lower than, the 
highest frequency (i.e., the cutoff frequency). Also, if the 
output detection signal of a situation analyzer 709 is high, 
then the low pass filter 702 increases the cutoff frequency. 
On the other hand, if the output detection signal is low, 
then the low pass filter 702 decreases the cutoff frequency. 

[0162] Next, the respective components of the ODC 22 will be 
described. 

[0163] The offset corrector 703 subtracts the output signal 
value of the correction value memory 711 from the output 
signal value of the low pass filter 702 and outputs the 
remainder . 

[0164] If the detection signal is low, the control signal 
generator 704 outputs a focus control signal in response to 
the output signal of the offset corrector 703. The focus 
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control signal is used to focus the laser beam right on the 
data storage layer of the optical disc 1. On the other hand, 
if the detection signal is high, the control signal generator 
704 fixes the value of the focus control signal. 

[0165] In response to the detection signal and update signal, 
the temperature memory 708 stores the values of the 
temperature signal thereon. 

[0166] In accordance with the temperature signal and the 
value stored in the temperature memory 708, the situation 
analyzer 709 outputs a digital update signal. Also, in 
accordance with the value of the read information amount 
signal, the situation analyzer 709 outputs a digital 
detection signal . 

[0167] The detection controller 710 outputs a blocking 
signal, an amplification control signal and a detection 
control signal as respective digital signals in response to 
the detection signal. 

[0168] The setting controller 715 outputs a digital setting 
signal, which is high during a write operation and low during 
a read operation, respectively. 

[0169] The amplifier 700 amplifies the light quantity signal, 
outputs the amplified light quantity signal, and changes the 
amplification factors in accordance with the setting signal 
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and amplification control signal. 

[0170] On receiving a high-level detection control signal, 
the offset detector 712 detects the electrical offset in the 
output signal of the low pass filter 702, thereby outputting 
an offset signal. 

[0171] The detected value memory 713 stores the value of the 
offset signal thereon in accordance with the detection 
control signal and detection signal. 

[0172] In response to the update and detection signals, the 
correction value calculator 714 reads out the values stored in 
the detected value memory 713 and temperature memory 708, 
calculates a correction value for the electrical offset and 
then outputs a correction signal. 

[0173] The correction value memory 711 stores or outputs the 
value of the correction signal. Also, in response to the 
setting signal supplied from the setting controller 715, the 
correction value memory 711 switches the values to be output. 

[0174] The temperature memory 708 has three information 
storage areas to store the values of the temperature signals 
supplied from the temperature detector 707 . These 
information storage areas will be specified herein by 
addresses Nos. 1, 2 and 3, respectively. The value stored in 
the area specified by address No. 1 is modified in response 
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to the update signal supplied from the situation analyzer 709. 
On the other hand, the values stored in the areas specified 
by addresses Nos . 2 and 3 are modified in response to the 
detection signal supplied from the situation analyzer 709. 

[0175] Next, the situation analyzer 709 will be described in 
further detail with reference to FIG. 9. FIG. 9 shows an 
exemplary arrangement of functional blocks for the situation 
analyzer 709. The situation analyzer 709 preferably includes 
a temperature variation detector 800 and a decision section 
801. The temperature variation detector 800 reads out the 
stored value from the temperature memory 708 and calculates 
the difference between the temperature signal value supplied 
from the temperature detector 707 and the value stored in the 
area specified by address No. 1 in the temperature memory 708, 
thereby outputting a temperature variation signal 
representing the absolute value of the difference. The 
decision section 801 outputs a digital update signal in 
response to the temperature variation signal supplied from 
the temperature variation detector 800 and also outputs a 
digital detection signal in response to the update signal and 
the read information amount signal supplied from the read 
buffer 706. 

[0176] Next, the update signal and detection signal to be 
output from the situation analyzer 709 will be described in 
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detail with reference to FIG. 10. It will also be described 
how the respective components of the temperature memory 708 
and situation analyzer 709 operate. 

[0177] FIG. 10 is a timing diagram showing the waveforms of 
signals that are associated with the situation analyzer 709. 
Once the value of the temperature variation signal exceeds a 
predetermined threshold value, the decision section 801 
maintains the update signal at high level for a certain amount 
of time. The high-level update signal instructs that update 
should be done, while the low- level update signal instructs 
that the no update should be done. 

[0178] The temperature memory 708 stores the temperature 
signal value on the leading edge of each update signal pulse 
in the area specified by address No. 1. In FIG. 10, the 
values to be stored are indicated by the solid circles • . 
The temperature variation signal is obtained as the absolute 
value of the difference between a temperature signal value and 
the value stored in the area specified by address No. 1 in the 
temperature memory 708. When the update signal rises, the 
temperature signal value is equal to the value stored in the 
address No. 1 area. Thus, the temperature variation signal is 
zero. 

[0179] The detection signal is the digital output signal of 
the decision section 801. If the value of the read 
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information amount signal is equal to or greater than a 
predetermined threshold value on the leading edge of any 
update signal pulse, then the detection signal is maintained 
high for a certain amount of time. Otherwise, the detection 
signal goes low. It should be noted that the trailing edge of 
each detection signal pulse is synchronous with that of its 
associated update signal pulse. The high-level detection 
signal instructs that detection should be done, while the low- 
level detection signal instructs that the no detection should 
be done . 

[0180] As shown in FIG. 10, when the variation in the 
internal temperature of the optical disc drive 29 reaches a 
predetermined threshold value for the first time since the 
last leading edge of the update signal, the update signal is 
maintained high for a certain amount of time. Also, if the 
amount of information stored in the read buffer 706 has 
reached a predetermined value at that time, then the detection 
signal is also maintained high for a certain amount of time. 

[0181] When the detection signal rises to the high level, the 
temperature memory 708 transfers the value that has been 
stored in the address No. 2 area to the address No. 3 area and 
then stores the temperature signal value in the address No. 2 
area instead. 

[0182] For example, look at the times tl, t2 and t3 shown in 
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FIG. 10. Supposing the time t3 is the present time, the time 
t2 is synchronous with the leading edge of the last pulse of 
the detection signal, and the time tl is synchronous with the 
leading edge of the second last pulse of the detection signal. 

[0183] In the areas specified by addresses Nos . 1 and 2 in 
the temperature memory 708, the value of the temperature 
signal at the time t2 is stored. The value of the 
temperature signal at the time tl is stored in the area 
specified by address No. 3. That is to say, in the area 
specified by address No. 1, the value of the temperature 
signal when the update signal rose last time is stored 
irrespective of the value of the detection signal. In the 
area specified by address No. 2, the value of the temperature 
signal when the update and detection signals both rose last 
time is stored. And in the area specified by address No. 3, 
the value of the temperature signal when the update and 
detection signals both rose second last time is stored. 

[0184] Hereinafter, the detection controller 710 will be 
described in detail. FIG. 11 shows an exemplary arrangement 
of functional blocks for the detection controller 710. The 
detection controller 710 preferably includes an amplification 
controller 900, a blocking controller 901 and an offset 
detection controller 902. Based on the amount of time that 
has passed since the detection signal supplied from the 



71 



situation analyzer 709 rose last time, the amplification 
controller 900 generates a three-value amplification control 
signal and outputs it to the amplifier 700. The blocking 
controller 901 generates a blocking signal and outputs it to 
the laser diode 2. The offset detection controller 902 
generates a detection control signal and outputs it to the 
offset detector 712 and detected value memory 713. 

[0185] These signals will be described in detail below with 
reference to FIG. 12. FIG. 12 is a timing diagram showing the 
waveforms of those signals that are associated with the 
detection controller 710. The leading edge of the blocking 
signal is behind that of its associated detection signal pulse, 
and the trailing edge thereof is ahead of that of the 
detection signal pulse. While the blocking signal is high, 
the amplification control signal includes a single positive 
pulse and a single negative pulse. The leading edge of the 
positive pulse is synchronous with that of its associated 
blocking signal pulse. The trailing edge of the positive 
pulse is synchronous with that of the negative pulse. And the 
leading edge of the negative pulse is synchronous with the 
trailing edge of the blocking signal pulse. While the blocking 
signal is high, two pulses of the detection control signal are 
generated. The leading edge of the first pulse is behind that 
of its associated blocking signal pulse while the trailing 
edge of the first pulse is synchronous with the trailing edges 
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of the positive and negative pulses of the amplification 
control signal. The leading edge of the second pulse is 
behind the trailing edges of the positive and negative pulses 
of the amplification control signal while the trailing edge of 
the second pulse is synchronous with that of its associated 
blocking signal pulse. 

[0186] Next, the offset detector 712 will be described. On 
receiving a high-level detection control signal from the 
detection controller 710, the offset detector 712 detects the 
output signal value of the low pass filter 702. As will be 
described later, the output signal value of the low pass 
filter 702 during the first pulse of the detection control 
signal is equal to the electrical offset that is produced in 
the circuit section ranging from the input terminal of the 
amplifier 700, of which the amplification factor has been 
switched for data writing, to the output terminal of the low 
pass filter 702. On the other hand, the output signal value 
of the low pass filter 702 during the second pulse of the 
detection control signal is equal to the electrical offset 
that is produced in the circuit section ranging from the input 
terminal of the amplifier 700, of which the amplification 
factor has been switched for data reading, to the output 
terminal of the low pass filter 702. The offset detector 712 
is provided to detect these electrical offsets. 
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[0187] Hereinafter, the detected value memory 713 will be 
described in detail. The detected value memory 713 has four 
information storage areas, which will be specified herein by 
addresses Nos. 7, 8, 9 and 10, respectively. The detected 
value memory 713 counts the respective pulses of the detection 
control signal to find how many pulses have been generated 
since the leading edge of its associated detection signal 
pulse. And on the trailing edge of each detection control 
signal pulse supplied from the detection controller 710, the 
detected value memory 713 stores the output offset signal 
value of the offset detector 712. If the pulse of the 
detection control signal is a pulse that has been generated 
for the first time since the detection signal rose, then the 
detected value memory 713 stores the value of the offset 
signal, associated with the trailing edge thereof, in the 
information storage area specified by address No. 7. If the 
detection control signal pulse is a pulse generated for the 
second time, then the detected value memory 713 stores the 
value of the offset signal, associated with the trailing edge 
thereof, in the information storage area specified by address 
No. 8. As a result of these operations, the electrical offset 
value at the amplification factor for data writing is stored 
in the area specified by address No. 7, while the electrical 
offset value at the amplification factor for data reading is 
stored in the area specified by address No. 8. 
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[0188] Also, the detected value memory 713 transfers the 
value that has been stored at address No. 7 to address No. 9 
and the value that has been stored at address No. 8 to address 
No. 10, respectively, on the leading edge of the detection 
signal pulse. 

[0189] As a result of these operations, the electrical offset 
values at the amplification factors for writing and reading, 
which were updated and detected last time, are stored at 
addresses Nos. 7 and 8 in the detected value memory 713, while 
the electrical offset values at the amplification factors for 
writing and reading, which were updated and detected second 
last time, are stored at addresses Nos. 9 and 10 in the 
detected value memory 713. 

[0190] Next, the correction value calculator 714 will be 
described in detail. 

[0191] FIG. 13 shows a relationship between the values stored 
in the temperature memory 708 and detected value memory 713 
and the detection and update signals. To calculate the 
correction value, the correction value calculator 714 needs 
the value of the temperature signal, the value of the 
electrical offset at the amplification factor for writing, and 
the value of the electrical offset at the amplification factor 
for reading. 

[0192] Suppose t6 is the present time. In that case, the 
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leading edge of the last detection signal pulse is 
synchronous with the time t3, while the leading edge of the 
second last detection signal pulse is synchronous with the 
time tl. Also, the trailing edge of the last detection 
signal pulse is synchronous with the time t4, while the 
trailing edge of the second last detection signal pulse is 
synchronous with the time t2. Furthermore, the leading edge 
of the last update signal pulse is synchronous with the time 
t5. 

[0193] In the area specified by address No. 3 in the 
temperature memory 708, the value TO of the temperature signal 
at the time tl is stored. The value Tl of the temperature 
signal at the time t3 is stored in the area specified by 
address No. 2. And the value T2 of the temperature signal at 
the time t5 is stored in the area specified by address No. 1. 

[0194] In the area specified by address No. 9 in the detected 
value memory 713, the value OslO of the electrical offset 
associated with the amplification factor for writing around 
the time t2 is stored. On the other hand, the value Osll of 
the electrical offset associated with the amplification factor 
for writing around the time t4 is stored in the area specified 
by address No. 7 in the detected value memory 713. 

[0195] In the area specified by address No. 10 in the 
detected value memory 713, the value Os20 of the electrical 
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offset associated with the amplification factor for reading 
around the time t2 is stored. On the other hand, the value 
Os21 of the electrical offset associated with the 
amplification factor for reading around the time t4 is stored 
in the area specified by address No. 8 in the detected value 
memory 713. 

[0196] Next, it will be described how the correction value 
calculator 714 calculates the correction value. 

[0197] The correction value calculator 714 separately 
calculates a correction value for the electrical offset 
associated with the amplification factor for writing and a 
correction value for the electrical offset associated with the 
amplification factor for reading. After the detection and 
update signals supplied from the situation analyzer 709 have 
fallen, the correction value calculator 714 calculates the 
correction values. 

[0198] Suppose the correction value newly calculated for the 
amplification factor for writing is identified by CI, while 
the correction value newly calculated for the amplification 
factor for reading is identified by C2. 

[0199] First, if the update and detection signals are both 
high, then the correction value CI is Osll and the correction 
value C2 is Os21. That is to say, the actual electrical 
offset has already been detected by the offset detector 112 
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and the correction value calculator 714 uses the detected 
electrical offset value as the correction value as it is . 

[0200] On the other hand, if the update signal is high while 
the detection signal is low, then the correction value 
calculator 714 calculates the correction value CI by the 
following Equation (3) and the correction value C2 by the 
following Equation (4), respectively: 

Cl=(Osll-Osl0) X (T12-T11)/(T11-T10) +Osll (3) 

C2= (Os21 — Os20) X (T22 — T21)/(T21— T20) +Os21 (4) 

[0201] At this time, no actual electrical offset is detected, 
and therefore, the correction value calculator 714 estimates 
the actual electrical offset value from its past values and 
uses the estimated value as the correction value. 
Specifically, the correction value calculator 714 calculates 
the estimated electrical offset value based on the electrical 
offset values that were detected last time and second last 
time and the temperatures at the times of detection on the 
supposition that the electrical offset changes linearly with 
the temperature. 

[0202] The correction value calculator 714 outputs the 
calculated correction values as two separate correction 
signals for the two situations where the amplification factor 
of the amplifier 700 has been switched into a factor for 



78 



writing and a factor for reading, respectively. In the same 
way, the correction value memory 711 also stores the two 
correction signal values separately. 

[0203] Hereinafter, it will be described with reference to 
FIG. 14 exactly how the optical disc drive 29 of this second 
preferred embodiment operates. FIG. 14 shows an exemplary 
procedure in which the optical disc drive 29 operates. 

[0204] First, in Step S200, the temperature detector 707 
detects the internal temperature of the optical disc drive. 
Next, in Step S201, the situation analyzer 709 determines 
whether or not the internal temperature of the optical disc 
drive has changed by a predetermined value or more since the 
offset correction value was updated last time. If the answer 
is NO, the processing goes back to the previous step S200 . On 
the other hand, if the answer is YES, the processing advances 
to the next step S202. In that next step S202, the situation 
analyzer 709 determines whether or not at least a 
predetermined amount of information is stored in the read 
buffer 706. If the answer is YES, then the processing advances 
to Step S203. Otherwise, the processing advances to Step S204. 

[0205] In Step S203, the offset detector 712 detects the 
offset. Hereinafter, the offset detection process will be 
described in detail with reference to FIGS. 8 and 12. First, 
when the situation analyzer 709 generates the detection signal 
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(i.e., when the detection signal rises to the high level), the 
control signal generator 704 holds the previous or current 
value of the focus control signal. While the value of the 
focus control signal is being held in this manner, the lens 
driver 7 outputs a drive signal instructing that the objective 
lens 5 be fixed. Once the objective lens 5 is fixed at a 
position with respect to the optical disc 1, the laser beam 
spot is also fixed at a position that is defined 
perpendicularly to the data storage layer of the optical disc 
1 where the beam spot has been until the focus control signal 
value is held. 

[0206] When the detection signal rises to the high level, 
the low pass filter 702 switches its cutoff frequency into a 
higher value. In the interval between the leading edge of 
the detection signal pulse and that of the positive pulse of 
the amplification control signal of that of the blocking 
signal pulse, the control signal generator 704 holds the 
level of the focus control signal. It should be noted that 
this holding interval includes the time it takes to switch 
the cutoff frequencies of the low pass filter 702 . 

[02071 After the low pass filter 702 has switched the cutoff 
frequencies, the detection controller 710 generates the 
amplification control signal (i.e., the amplification control 
signal rises to the high level) . In response, the amplifier 
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700 switches its amplification factor into one for data 
writing. Also, the detection controller 710 generates the 
blocking signal to make the laser diode 2 stop emitting the 
laser beam. At this point in time, the output signal value of 
the low pass filter 702 represents the value of the electrical 
offset that is associated with the amplification factor for 
writing. The electrical offset is detected under the same 
principle as that already described for the first preferred 
embodiment . 

[0208] It should be noted that the time it takes for the 
output signal of the low pass filter 702 to settle at the 
electrical offset value depends on the higher cutoff frequency 
of the low pass filter 702. The interval between the leading 
edge of the positive pulse of the amplification control signal 
or that of the blocking signal pulse and that of the first 
pulse of the detection control signal is defined so as to 
include this settling time. 

[0209] After the output signal value of the low pass filter 
702 has settled at the electrical offset value, the detection 
control signal rises to the high level and the offset detector 
712 detects the electrical offset value. The detected value 
is stored in the detected value memory 713. The width of the 
first pulse of the detection control signal is defined so as 
to be long enough for the offset detector 712 to detect the 
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electrical offset value. 

[0210] When the electrical offset is detected successfully, 
the amplification control signal falls to the low level. In 
response, the amplifier 700 switches its amplification factor 
into one for data reading. At this point in time, the output 
signal value of the low pass filter 702 represents the value 
of the electrical offset that is associated with the 
amplification factor for reading. This electrical offset is 
also detected as already described for the first preferred 
embodiment. The interval between the trailing edge of the 
negative pulse of the amplification control signal and leading 
edge of the second pulse of the detection control signal is 
defined so as to include the settling time of the output 
signal of the low pass filter 702, and is as long as the 
interval between the leading edge of the positive pulse of the 
amplification control signal or that of the blocking signal 
pulse and that of the first pulse of the detection control 
signal. 

[0211] After the output signal value of the low pass filter 
702 has settled, the detection control signal rises to the 
high level again and the offset detector 712 detects the 
electrical offset value. The width of the second pulse of the 
detection control signal is defined so as to be long enough 
for the offset detector 712 to detect the electrical offset 
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value, and is equal to the width of the first pulse thereof. 

[0212] When the electrical offset is detected successfully, 
the detection control signal and blocking signal both go low 
and the laser diode 2 starts emitting the laser beam again. 
At the same time, the level of the amplification control 
signal rises to the central level. Then, the output signal 
value of the low pass filter 702 recovers its original value 
as defined by the light quantity signal. The recovery time 
depends on the higher cutoff frequency of the low pass filter 
702. The interval between the trailing edge of the blocking 
signal pulse, the trailing edge of the second pulse of the 
detection control signal or the leading edge of tKe negative 
pulse of the amplification control signal and the trailing 
edge of the detection signal pulse is defined so as to include 
this recovery time. 

[0213] When the output signal of the low pass filter 702 
recovers that value defined by the light quantity signal, the 
detection signal becomes low and the cutoff frequency of the 
low pass filter 702 switches into the lower one. In addition, 
the hold signal also becomes low and the level of the focus 
control signal is not held anymore. As a result, the focal 
point of the laser beam is adjusted perpendicularly to the 
data storage layer of the optical disc 1 so as to be located 
right on the data storage layer. In this manner, the 
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electrical offset is detected. 

[0214] Referring back to FIG. 14, in Step S204, the 
correction value calculator 714 derives the electrical offset 
value at the actual temperature by performing a linear 
calculation on the past temperature values stored in the 
temperature memory 708 and on the past electrical offset 
values stored in the detected value memory 713. 

[0215] Finally, in Step S205, the correction value is updated 
using the electrical offset value that has been detected in 
Step S203 or the electrical offset value that has been derived 
in Step S204. Thereafter, the processing goes back to Step 
S200 again. 

[0216] The optical disc drive 29 of the second preferred 
embodiment described above updates the correction value either 
by detecting the electrical offset with the focus control 
operation once suspended or by deriving the electrical offset 
without suspending the focus control operation at all, thereby 
correcting the electrical offset with the newly updated 
correction value. As a result, information can be transferred 
at a sufficiently high rate from the optical disc drive 29 to 
the buffer memory, or vice versa, with the read and/or write 
operation of the optical disc drive 29 suspended much less 
frequently. 

[0217] In addition, in the second preferred embodiment 
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described above, electrical offset correction values are 
separately calculated for a group of circuits for reading and 
for another group of circuits for writing, and one of these 
two correction values is selectively used for correction 
depending on whether the optical disc drive is used for 
reading or writing. As a result, high-precision correction is 
achieved . 

EMBODIMENT 3 

[0218] FIG, 15 shows an exemplary arrangement of functional 
blocks for an optical disc drive 39 according to a third 
specific preferred embodiment of the present invention. The 
application of the optical disc drive 39 is the same as the 
optical disc drive 19 of the first preferred embodiment 
described above. 

[0219] The optical disc drive 39 preferably includes a lens 
driver 7, a laser driver 1305, an optical head, a temperature 
detector 1307, a writing controller 1314, a write buffer 1315, 
a TE generator chip 31 and an optical disc controller (ODC) 
32. The reference numeral of the optical head is omitted to 
make this drawing simple enough to understand easily. 

[0220] Hereinafter, the respective functional blocks will be 
described one by one. It should be noted that the 
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description of some of these components with the same 
functions as the counterparts of the optical disc drive 19 of 
the first preferred embodiment shown in FIG, 1 will be 
omitted herein. 

[0221] In accordance with a blocking signal and a write 
signal that are supplied from a control signal generator 1304 , 
the laser driver 1305 outputs a laser power control signal 
(e.g. , a current signal) for a predetermined amount of time. 
The timing and intensity of the laser power control signal 
are controlled in response to the blocking signal and write 
signal. If the blocking signal is high, the laser driver 
1305 outputs a control signal instructing that the laser beam 
should stop being emitted. 

[0222] The optical head includes an amplifier 1300 in place 
of the first blocker 100 and amplifier 101 of the optical 
head 10 shown in FIG. 1. In accordance with the output 
signal of the laser driver 1305, the laser diode 2 emits a 
laser beam. It should be noted that the detection controller 
1310 may generate and output the blocking signal to control 
operations of the laser diode 2. The laser diode 2 may be 
controlled by the blocking signal to emit and stop emitting 
the laser beam. 

[0223] The amplifier 1300 amplifies and outputs the light 
quantity signal supplied from the light quantity detector 6. 
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[0224] The write buffer 1315 obtains the data to be written 
on the optical disc 1 from a host computer (not shown) and 
stores the data thereon. A write information amount signal 
represents the amount of data stored on the write buffer 1315. 

[0225] The writing controller 1314 reads out the data from 
the write buffer 1315, converts the data into a write 
instruction signal to be written on the optical disc 1 and 
then outputs the write instruction signal. 

[0226] The temperature detector 1307 detects the internal 
temperature of the optical disc drive 39, thereby outputting 
a temperature signal. 

[0227] In the TE generator chip 31, the TE signal generator 
1301 detects the shift of the laser beam spot from the center 
of the target track on the optical disc 1 based on the output 
signal of the amplifier 1300, thereby generating and 
outputting a tracking error (TE) signal. 

[0228] The low pass filter 1302 filters out excessive 
frequency components, which exceed a highest frequency 
required for a tracking control operation, from the output TE 
signal of the TE signal generator 1301, thereby extracting 
frequency components that are equal to, or lower than, the 
highest frequency (i.e., the cutoff frequency). Also, if the 
output detection signal of a situation analyzer 1309 is high, 
then the low pass filter 1302 increases the cutoff frequency. 
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On the other hand, if the output detection signal is low, 
then the low pass filter 1302 decreases the cutoff frequency. 

[0229] Hereinafter, the respective components of the ODC 32 
will be described one by one. 

[0230] The offset corrector 1303 subtracts the signal value 
of the correction signal supplied from the correction value 
calculator 1313 from the output signal value of the low pass 
filter 1302 and outputs the remainder. 

[0231] If the detection signal is low, the control signal 
generator 1304 outputs a tracking control signal in response 
to the output signal of the offset corrector 1303. The 
tracking control signal is used to make the laser beam spot 
follow the target track on the optical disc 1. On the other 
hand, if the detection signal is high, the control signal 
generator 1304 fixes the value of the tracking control signal. 
The control signal generator 1304 receives a digital blocking 
control signal from detection controller 1310 and generates a 
digital blocking signal. Note that levels of the digital 
blocking signal are determined according to an operating 
characteristics of the laser driver 1305 which receives the 
blocking signal. It should be noted that each pulse of the 
blocking control signal and the blocking signal rises and 
falls at the same time. 

[0232] The time keeper 1306 keeps time to figure out the 
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amount of time that has passed since a digital update signal 
pulse, supplied from the situation analyzer 1309, fell last 
time, thereby outputting a timing signal. 

[0233] On the trailing edge of a digital detection signal 
pulse supplied from the situation analyzer 1309, the 
temperature memory 1308 stores the output temperature signal 
value of the temperature detector 1307. 

[0234] In response to the timing signal supplied from the 
time keeper 1306, the situation analyzer 1309 outputs the 
digital update signal. Also, in accordance with the write 
information amount signal supplied from the write buffer 1315 
and the temperature signal supplied from the temperature 
detector 1307, the situation analyzer 1309 outputs the 
digital detection signal. 

[0235] The detection controller 1310 outputs a blocking 
control signal and a detection control signal as respective 
digital signals in response to the detection signal supplied 
from the situation analyzer 1309. Also, in accordance with a 
write instruction signal supplied from a writing controller 
1314, the detection controller 1310 further generates a write 
signal. 

[0236] On receiving a high-level detection control signal 
from the detection controller 1310, the offset detector 1311 
detects the electrical offset in the output signal of the low 
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pass filter 1302, thereby outputting an offset signal. 

[0237] The detected value memory 1312 stores the value of 
the output offset signal of the offset detector 1311 on the 
trailing edge of a detection control signal pulse supplied 
from the detection controller 1310. 

[0238] In response to the update and detection signals 
supplied from the situation analyzer 1309, the correction 
value calculator 1313 reads out the values stored in the 
detected value memory 1312 and temperature memory 1308, 
calculates a correction value for the electrical offset, and 
then outputs the correction signal. 

[0239] Hereinafter, the situation analyzer 1309 will be 
described in further detail with reference to FIG. 16, which 
shows an exemplary arrangement of functional blocks for the 
situation analyzer 1309. As shown in FIG. 16, the situation 
analyzer 1309 includes an update decision section 1400, a 
temperature comparator 1401 and a detection decision section 
1402. In response to the timing signal supplied from the time 
keeper 1306, the update decision section 1400 outputs the 
digital update signal. The high-level update signal instructs 
that update should be done, while the low-level update signal 
instructs that no update should be done. 

[0240] On the leading edge of each update signal pulse 
supplied from the update decision section 1400, the 
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temperature comparator 1401 determines whether or not there 
are two temperature values, which are different from that of 
the temperature signal currently supplied from the 
temperature detector 1307 by at most a predetermined value, 
among the temperature values stored in the temperature memory 
1308. If the answer is NO, then the temperature comparator 
1401 outputs a high-level temperature comparison signal. If 
the answer is YES, then the temperature comparator 1401 
outputs a low-level temperature comparison signal. In 
accordance with the update signal supplied from the update 
decision section 1400, the write information amount signal 
supplied from the write buffer 1315 and the temperature 
comparison signal supplied from the temperature comparator 
1401, the detection decision section 1402 outputs a digital 
detection signal. The high-level detection signal instructs 
that detection should be done, while the low- level detection 
signal instructs that no detection should be done. 

[0241] Hereinafter, the update signal and detection signal 
to be output from the situation analyzer 1309 will be 
described in detail with reference to FIG. 17. It will also be 
described how the time keeper 1306 and respective components 
of the situation analyzer 1309 operate in association with 
each other. 

[0242] FIG. 17 is a timing diagram showing the waveforms of 
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signals that are associated with the situation analyzer 1309. 

[0243] The timing signal is reset on the trailing edge of 
each update signal pulse, and represents how much time has 
passed since the trailing edge of the last update signal pulse. 
Once the value of the timing signal exceeds a predetermined 
threshold value, the update decision section 1400 maintains 
the update signal at the high level for a certain period of 
time. The high-level update signal instructs that update 
should be done, while the low-level update signal instructs 
that no update should be done. 

[0244] As described above, the temperature comparison signal 
is the output signal of the temperature comparator 1401 and 
shows whether or not the temperature values stored in the 
temperature memory 1308 include values that are different from 
the actual temperature value by at most a predetermined value. 
It should be noted that the trailing edge of each temperature 
comparison signal pulse is synchronous with that of its 
associated update signal pulse. 

[0245] The detection signal is a digital output signal of 
the detection decision section 1402. In the vicinity of the 
leading edge of any update signal pulse, if the value of the 
write information amount signal is a predetermined value or 
less and if the temperature comparison signal is high, then 
the detection signal goes high. Otherwise, the detection 
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signal remains low. It should be noted that the trailing edge 
of each detection signal pulse is synchronous with that of its 
associated update signal pulse. The high-level detection 
signal instructs that detection should be done, while the low- 
level update signal instructs that no detection should be done. 

[0246] As shown in FIG. 17, pulses of the update signal are 
generated at regular intervals. As described above, if the 
amount of information stored in the write buffer 1315 is a 
predetermined value or less and if the temperature values 
stored in the temperature memory 1308 include two values that 
are different from that of the temperature signal currently 
supplied from the temperature detector 1307 by not more than a 
predetermined value, the update signal is kept high for a 
certain period of time. 

[0247] Hereinafter, the detection controller 1310 will be 
described. FIG. 18 shows an exemplary arrangement of 
functional blocks for the detection controller 1310. As shown 
in FIG. 18, the detection controller 1310 includes a blocking 
controller 1600 and an offset detection controller 1601. 
Based on the amount of time that has passed since the output 
detection signal of the situation analyzer 1309 rose to the 
high level, the blocking controller 1600 generates a blocking 
control signal and outputs it to the control signal generator 
1304. The offset detection controller 1601 generates a 
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detection control signal and outputs it to the offset detector 
1311 and detected value memory 1312. The timing relationship 
between these signals will be briefly described with reference 
to FIG. 19. 

[0248] FIG. 19 is a timing diagram showing the waveforms of 
signals that are associated with the detection controller 1310. 
As already described with reference to FIG. 17, the detection 
signal is output from the situation analyzer 1309. The 
leading edge of the blocking signal pulse is behind that of 
its associated detection signal pulse and the trailing edge 
thereof is ahead of that of the detection signal pulse. The 
leading edge of the detection control signal is behind that of 
its associated blocking signal pulse and the trailing edge 
thereof is synchronous with that of the blocking signal pulse. 

[0249] Hereinafter, the temperature memory 1308 and detected 
value memory 1312 will be described in further detail. 

[0250] On the trailing edge of each detection signal pulse, 
the temperature memory 1308 stores the values of the 
temperature signal supplied from the temperature detector 1307 
in its information storage area one after another. On the 
other hand, on the trailing edge of each detection control 
signal pulse, the detected value memory 1312 stores the values 
of the offset signal supplied from the offset detector 1311 in 
its information storage area one after another. 
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[0251] FIG. 19 shows that the trailing edge of the detection 
signal pulse is definitely different from that of the 
detection control signal pulse. However, this time gap is 
much shorter than the length of the electrical offset 
correcting operation (i.e. , the interval between the point in 
time the electrical offset starts being corrected and the 
point in time the electrical offset finishes being corrected). 
Thus, these two trailing edges may be regarded as 
approximately identical with each other. That is to say, the 
temperature signal value stored in the temperature memory 1308 
and the offset signal value stored in the detected value 
memory 1312 may be regarded as two values that are sampled at 
approximately the same points in time . Accordingly , by looking 
through the values stored in the temperature memory 1308 and 
detected value memory 1312 sequentially, the temperature and 
offset signal values that were sampled at almost the same 
points in time can be looked up. 

[0252] Next, the correction value calculator 1313 will be 
described in detail with reference to FIGS. 15 and 17. The 
correction value calculator 1313 calculates the correction 
value after the update signal has fallen to the low level. 

[0253] If the detection signal is high when the update signal 
is high, then the electrical offset value that was stored in 
the detected value memory 1312 when the detection control 
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signal fell last time, i.e., the actual electrical offset 
value, is adopted as it is. 

[0254] On the other hand, if the detection signal is low when 
the update signal is high, then the temperature memory 1308 
searches its stored temperature values for two values, which 
are close to the value of the temperature signal output from 
the temperature detector 1307 on the trailing edge of the 
update signal pulse, and read them out. Next, the electrical 
offset values that were stored in the detected value memory 
1312 when these temperature values were stored in the 
temperature memory 1308 are searched for and read out. The 
two temperature values found are supposed to be identified by 
TO and Tl, respectively, the two electrical offset values 
corresponding to these temperature values are supposed to be 
identified by OsO and Osl, respectively. The actual 
temperature signal value is supposed to be identified by T2 
and the newly calculated correction value is supposed to be 
identified by C. 

[0255] In that case, the correction value calculator 1313 
calculates the correction value C by the following Equation 
(5): 

C= (Osl -OsO) X (T2-T1)/(T1-T0) +Osl (5) 

[0256] At this time, no actual electrical offset is detected, 
and therefore, the correction value calculator 1313 estimates 
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the actual electrical offset value from its past values and 
uses the estimated value as the correction value. 
Specifically, the correction value calculator 1313 calculates 
the estimated electrical offset value based on two electrical 
offset values that are closest to, and next closest to, the 
actual electrical offset value and two temperature values 
that are closest to, and next closest to, the actual 
temperature value on the supposition that the electrical 
offset changes linearly with the temperature. 

[0257] Hereinafter, it will be described with reference to 
FIG. 20 exactly how the optical disc drive 39 of this third 
preferred embodiment operates. FIG. 20 shows an exemplary 
procedure in which the optical disc drive 39 operates . 

[0258] First, in Step S300, the situation analyzer 1309 
determines whether or not a predetermined amount of time has 
passed since the offset correction value was updated last time. 
This step S300 is performed repeatedly until the predetermined 
amount of time has passed. If the answer is YES, the 
processing advances to the next step S301. In that next step 
S301, the situation analyzer 1309 determines whether or not 
the amount of information stored in the write buffer 1315 is a 
predetermined amount or less. If the answer is YES, then the 
processing advances to Step S302. Otherwise, the processing 
advances to Step S303. 
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[0259] In Step S302, the offset detector 1311 detects the 
offset. Hereinafter, the offset detection process will be 
described in detail with reference to FIGS. 15 and 19. First, 
when the situation analyzer 1309 generates the detection 
signal (i.e., when the detection signal rises to the high 
level), the control signal generator 1304 holds the previous 
or current value of the tracking control signal. While the 
value of the tracking control signal is being held in this 
manner, the lens driver 7 outputs a drive signal instructing 
that the objective lens 5 be fixed. Once the objective lens 5 
is fixed at a position with respect to the optical disc 1, the 
laser beam spot is also fixed at a position that is defined in 
the radial direction of the optical disc 1 where the beam spot 
has been until the tracking control signal value is held. 

[0260] When the detection signal rises to the high level, 
the low pass filter 1302 switches its cutoff frequency into a 
higher value. In the interval between the leading edge of 
the detection signal pulse and that of the blocking signal 
pulse, the control signal generator 1304 holds the level of 
the tracking control signal. It should be noted that this 
holding interval includes the time it takes to switch the 
cutoff frequencies of the low pass filter 1302. 

[0261] After the low pass filter 1302 has switched the 
cutoff frequencies, the detection controller 1310 generates 
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the blocking signal (i.e., the blocking signal rises to the 
high level) , thereby making the laser diode 2 stop emitting 
the laser beam. At this point in time, the output signal 
value of the low pass filter 1302 represents the value of the 
electrical offset. The electrical offset is detected under 
the same principle as that already described for the first 
preferred embodiment. 

[0262] It should be noted that the time it takes for the 
output signal of the low pass filter 1302 to settle at the 
electrical offset value depends on the higher cutoff frequency 
of the low pass filter 1302. The interval between the leading 
edge of the blocking signal pulse and that of the detection 
control signal pulse is defined so as to include this settling 
time. 

[0263] After the output signal value of the low pass filter 
1302 has settled at the electrical offset value, the detection 
control signal rises to the high level and the offset detector 
1311 detects the electrical offset value. The width of the 
detection control signal pulse is defined so as to be long 
enough for the offset detector 1311 to detect the electrical 
offset value. 

[0264] When the electrical offset is detected successfully, 
the detection control signal and blocking signal both go low 
and the laser diode 2 starts emitting the laser beam again. 
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Then, the output signal value of the low pass filter 1302 
recovers its original value as defined by the light quantity 
signal. The recovery time depends on the higher cutoff 
frequency of the low pass filter 1302. The interval between 
the trailing edge of the blocking signal pulse or the 
detection control signal and that of the detection signal 
pulse is defined so as to include this recovery time. 

[0265] When the output signal of the low pass filter 1302 
recovers that value defined by the light quantity signal, the 
detection signal becomes low and the cutoff frequency of the 
low pass filter 1302 switches into the lower one. In addition, 
the hold signal also becomes low and the level of the tracking 
control signal is not held anymore. As a result, the laser 
beam spot is adjusted in the radial direction of the optical 
disc 1 so as to follow the target track just as intended. In 
this manner, the electrical offset is detected. 

[0266] Referring back to FIG. 20, in Step S303, the 
correction value calculator 1313 derives the electrical offset 
value at the actual temperature by performing a linear 
calculation on the past temperature values stored in the 
temperature memory 1318 and on the past electrical offset 
values stored in the detected value memory 1312. 

[0267] Finally, in Step S304, the correction value is updated 
using the electrical offset value that has been detected in 
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Step S302 or the electrical offset value that has been derived 
in Step S303. Thereafter, the processing goes back to Step 
S3 00 again. 

[0268] The optical disc drive 39 of the third preferred 
embodiment described above updates the correction value either 
by detecting the electrical offset or by deriving the actual 
electrical offset value based on the past temperature and 
electrical offset values, thereby correcting the electrical 
offset with the newly updated correction value. As a result, 
information can be transferred at a sufficiently high rate 
from the optical disc drive 39 to the buffer memory, or vice 
versa, with the read and/or write operation of the optical 
disc drive 39 suspended much less frequently. 

[0269] Also, the optical disc drive 39 updates the correction 
value at regular intervals, and therefore, the transfer rate 
between the drive and the buffer memory can be maintained at 
least at a constant value. 

[0270] The electrical offset is detected only when the 
amount of information stored in the write buffer is equal to 
or less than a predetermined amount. Thus, the transfer rate 
between the host computer and the buffer memory can also be 
maintained at least at a constant value. In that case, there 
will be no problem even if the transfer rate between the drive 
and the buffer memory decreases during a write operation. 
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Optionally, the amount of information stored in the read 
buffer may also be detected in the same way, and the 
electrical offset detection may be prohibited if the amount of 
the information stored there is equal to or less than a 
predetermined value. In that case, the transfer rate may be 
maintained at least at a constant value during a read 
operation. 

[0271] Also, if the actual electrical offset value is 
calculated based on previously detected temperature and 
electrical offset values, then values that are close to the 
actual electrical offset and temperature values are searched 
for in the previously detected and currently stored 
electrical offset and temperature values. Accordingly, after 
electrical offsets have been detected a good number of times, 
no electrical offsets need to be detected anymore. As a 
result, information can be transferred from the drive to the 
buffer memory, or vice versa, at a sufficiently high rate. 

[0272] Furthermore, if none of the temperature values stored 
is different from the actual temperature value by not more 
than a predetermined value (i.e., if each of the temperature 
values stored is different from the actual temperature value 
by more than the predetermined value), then the temperature 
comparison signal supplied from the temperature comparator 
1401 instructs that the electrical offset should be detected. 
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Accordingly, even if the electrical offset changes non- 
linearly with the temperature, high-precision correction is 
also realized. 

[0273] Optionally, as in the second preferred embodiment 
described above, the optical disc drive of this third 
preferred embodiment may separately calculate two correction 
values for a set of circuit settings for reading and another 
set of circuit settings for writing, respectively, and may 
switch the correction values according to the set of circuit 
settings adopted for correction. In that case, the 

correction can be made with even higher precision. 

[0274] In the second and third preferred embodiments 
described above, the electrical offset is detected with the 
laser emission stopped and with the external inputs to the 
circuit blocked. Thus, the electrical offset value can be 
detected highly precisely even without expanding the circuit 
scale. Also, since the servo signal is held, the servo 
control operation can be resumed quickly once the electrical 
offset has been detected. As a result, the optical disc drive 
has to suspend the data reading or writing operation for a 
shorter time, and information can be transferred at a 
sufficiently high rate between the optical disc drive and the 
buffer memory. 

[0275] The electrical offset is detected only when the 
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amount of information stored in the read buffer is equal to 
or more than a predetermined amount. Thus, the transfer rate 
between the host computer and the buffer memory can also be 
maintained at least at a constant value. In that case, there 
will be no problem even if the transfer rate between the drive 
and the buffer memory decreases during a read operation. 
Optionally, the amount of information stored in the write 
buffer may also be detected in the same way, and the 
electrical offset detection may be prohibited if the amount of 
the information stored there is equal to or more than a 
predetermined value. In that case, the transfer rate may be 
maintained at least at a constant value during a write 
operation. 

[0276] Furthermore, as in the first preferred embodiment 
described above, the electrical offset may also be detected by 
selecting a signal path that makes a detour around the low 
pass filter. Also, the electrical offsets may be separately 
corrected for at least two groups of electric circuits that 
make up their respective signal paths . 

[0277] As already described for the first preferred 
embodiment, when the external inputs to the electric circuits 
are blocked, the signal obtained just after the quantity of 
light received has been detected may have its voltage switched 
into the reference voltage. In that case, the external inputs 
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can be blocked only to circuits that need electrical offset 
correction. As a result, the electrical offset value can be 
detected highly precisely without affecting other signal 
systems seriously . 

[0278] The preferred embodiments of the present invention 
described above relate to the configurations and operations 
of optical disc drives for correcting the electrical offset 
with respect to a servo signal. However, the optical disc 
drive of any of the preferred embodiments described above can 
perform the same type of processing on not only such a servo 
signal but also on any other signal to be generated from a 
light quantity signal. 

EMBODIMENT 4 

[0279] FIG. 21 shows a configuration for an optical disc 
drive 49 according to a fourth specific preferred embodiment 
of the present invention. As shown in FIG. 21, the optical 
disc drive of this preferred embodiment includes a level 
regulator 43 and a stray light regulator 46, which are 
provided to appropriately regulate the levels of signals to be 
supplied to the TE signal generator 1301 and control signal 
generator 47, respectively. As a result, this optical disc 
drive 49 can perform a servo control operation even more 
precisely. 
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[0280] Hereinafter, the configuration of this optical disc 
drive 49 will be described in detail. As shown in FIG. 21, 
the optical disc drive 49 includes an optical head 40, a TE 
generator chip 41, an optical disc controller (ODC) 42 and a 
lens driver 7 . 

[0281] The optical head 40 includes a laser diode 2, a 
collimator lens 3, a beam splitter 4, an objective lens 5, a 
light quantity detector 6 and an amplifier 1300, all of which 
have the same functions, and operate in quite the same way, 
as the counterparts of the optical disc drive 19 of the first 
preferred embodiment described above. Thus, the description 
thereof will be omitted herein. 

[0282] As for this optical head 40, however, it should be 
noted that the output signal of the optical head 40 includes 
a signal component resulting from stray light . As used 
herein, the "stray light " refers to components of the laser 
beam, which are diffused on the optical path that passes the 
collimator lens 3, beam splitter 4 and objective lens 5 of 
the optical head 40. For example, it is known that a portion 
of the laser beam that is radiated toward the optical disc 1 
by way of the collimator lens 3 is reflected back by the 
objective lens 5 toward the collimator lens 3 again. The 
component of light returning toward the collimator lens 3 is 
called "stray light". The stray light, as well as the light 
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that has been reflected from the disc 1, is detected by the 
light quantity detector 6, of which the detection signal is 
amplified by the amplifier 1300. Thus, the signal component 
resulting from the stray light will be referred to herein as a 
"stray light signal" and its signal level will be referred to 
herein as a "stray light offset". In the optical disc drive 
of this preferred embodiment, the stray light regulator 46 to 
be described later can eliminate the stray light signal. 

[0283] The TE generator chip 41 includes the level regulator 
43, TE signal generator 1301 and low pass filter 1302. The 
TE signal generator 1301 and low pass filter 1302 are the 
same as the counterparts of the optical disc drive 39 of the 
third preferred embodiment described above, and the 
description thereof will be omitted herein. The TE generator 
chip 41 including the level regulator 43 may be produced as a 
semiconductor integrated circuit (IC) and incorporated into 
this optical disc drive. 

[0284] The level regulator 43 includes a level detector 43a 
and a level corrector 43b so as to regulate the level of the 
amplified signal supplied from the amplifier 1300 and output a 
regulated signal. Hereinafter, the configuration and operation 
of the level regulator 43 will be described in detail with 
reference to FIGS. 22A through 22D. It should be noted that 
the level regulator 43 is supposed to operate (i.e., regulate 
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the level of the amplified signal) in a situation where the 
laser diode 2 is ON and the optical disc drive is performing 
neither a focus control operation nor a tracking control 
operation. 

[0285] The specifications of the level regulator 43 are 
defined in view of the processing capacity of the TE signal 
generator 1301. FIG. 22A shows a dynamic range D in which the 
amplifier (not shown) included in the TE signal generator 1301 
can perform its expected processing. The dynamic range D is 
defined by a lower limit value Dmln and an upper limit value 
Dmax. That is to say, the TE signal generator 1301 can 
normally process an internal signal of which the amplitude 
does not exceed the dynamic range D and can generate the TE 
signal. However, if the level of the internal signal exceeds 
the upper limit value Dmax as shown in FIG. 22B, then the TE 
signal generator 1301 cannot process the saturated signal 
components that exceed the upper limit value Dmax. Also, even 
if the level of the internal signal is short of the lower 
limit value Dmln as shown in FIG. 22C, the TE signal generator 
1301 cannot process the signal components that do not reach 
the lower limit value Dmln (i.e., so-called Mead-zone 
components" ) . 

[0286] The level of the internal signal to be transmitted 
inside of the TE signal generator 1301 may be changeable with 
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the level of the input signal. Alternatively, the input 
signal may be used as the internal signal of the TE signal 
generator 1301 as it is. Thus, the level regulator 43 
regulates the level of the signal being input to the TE signal 
generator 1301 such that the internal signal of the TE signal 
generator 1301 falls within the dynamic range D shown in FIG. 
22A. FIG. 22D shows input signal levels falling within the 
dynamic range D of the TE signal generator 1301. If the input 
signal level (i.e., input voltage) falls within the range of C 
±A (where C is the reference voltage), then the internal 
signal of the TE signal generator 1301 falls within the range 
shown in FIG. 22A. The signal shown in FIG. 22D has its 
center of amplitude defined at a voltage that is higher than 
the reference voltage C by Ac. The reference voltage C and 
the amplitude ( ±A) as defined with respect to the reference 
voltage C are determined by the maximum and minimum values of 
a known variation range of an optical disc drive during its 
read or write operation. 

[0287] In the level regulator 43, the level detector 43a 
continuously detects the level of the signal supplied from the 
amplifier 1300 for a certain period of time (e.g., over a 
number of periods of the signal) and passes the result of 
detection to the level corrector 43b. In response, the level 
corrector 43b calculates the difference Ac from the reference 
voltage C and adds ( - Ac) to the input signal level, thereby 
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correcting the signal level. In this manner, the level 
corrector 43b obtains a signal, of which the center of 
amplitude is equal to the reference voltage C, and outputs 
that signal to the TE signal generator 1301. As a result of 
these processing steps, the TE signal generator 1301 can 
operate normally and can obtain a highly precise TE signal. It 
should be noted that even if the voltage defining the center 
of amplitude of a signal is equalized with the reference 
voltage C, the amplitude of the signal may still be greater 
than the amplitude A described above. In that case, the level 
corrector 43b may further multiply that signal by a constant 
and correct the level of the signal such that the maximum and 
minimum values of its amplitude have absolute values falling 
within the range C±A. 

[0288] It should be noted that to change the level of an 
input signal means to apply an electrical offset ( - Ac) to the 
level of the input signal. This offset may be provided either 
as a single arbitrary value or one of multiple stepped values 
(such as -10 mV, -20 mV and so on). 

[0289] According to this processing, even if the TE signal 
generator 1301 has a narrow dynamic range, the TE signal 
generator 1301 can also be operated normally with its power 
dissipation cut down. Furthermore, by narrowing the dynamic 
range of the TE signal generator 1301 that performs analog 
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calculations, the A/D conversion can have an increased 
resolution when a signal is input to the control signal 
generator 47 that performs digital computations. 

[0290] Next, the ODC 42 will be described. As shown in FIG. 
21, the ODC 42 includes an offset detector 48, a detected 
value memory 44, a correction value calculator 45, an offset 
corrector 1303, the stray light regulator 46 and the control 
signal generator 47. 

[0291] The functions of the offset detector 48, detected 
value memory 44, correction value calculator 45 and offset 
corrector 1303 are the same as those of the counterparts shown 
in FIG. 1, for example. Specifically, the offset detector 48 
detects an offset based on the output signal of the low pass 
filter 1302. The detected value memory 44 stores all offset 
signal values supplied from the offset detector 48. The 
correction value calculator 45 reads out the offset signal 
values from the detected value memory 44, calculates a 
correction value for the electrical offset and outputs a 
correction signal. In accordance with the correction value 
supplied from the correction value calculator 45, the offset 
corrector 1303 corrects the output signal of the low pass 
filter 1302. It should be noted that the offset detector, 
detected value memory, correction value calculator and offset 
corrector, which are included in each of the optical disc 
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drives of the first, second and third preferred embodiments 
described above, are shown in FIG. 21. 

[0292] By performing these processing steps, the electrical 
offset produced in an amplifier or any other component of an 
optical disc drive can be corrected. In addition, according 
to this correcting technique, the electrical offset that has 
been intentionally applied to the signal by the level 
regulator 43 can also be corrected. For example, suppose the 
level corrector 43b applies an offset value of -10 mV that has 
been selected from multiple stepped values. In that case, if 
the unintentionally produced electrical offset can be 
eliminated with the application of offset of -13 mV, then the 
difference of -3 mV between -10 mV and —13 mV will be the 
electrical offset that has been intentionally applied to the 
signal. The offset corrector 1303 can correct not only this 
intentionally applied electrical offset but also other 
electrical offsets that have ever been produced in the optical 
disc drive as well. 

[0293] Next, the configuration and operation of the stray 
light regulator 46 will be described. The stray light 
regulator 46 includes a stray light detector 46a and a stray 
light corrector 46b and eliminates stray light produced on the 
optical path in the optical head 40. Under predetermined 
conditions , only the stray light signal is input to the stray 
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light regulator 46. The predetermined conditions include 
herein that the laser diode 2 is ON, that no focus control or 
tracking control operation is being carried out, and that the 
light quantity detector 6 is receiving no reflected light from 
the optical disc 1 (e.g. , that the objective lens 5 is 
sufficiently distant from the optical disc 1). When the 
stray light regulator 46 regulates the stray light, these 
conditions need to be satisfied in this preferred embodiment. 

[0294] To prevent the light quantity detector 6 from 
receiving the reflected light, the lens driver 7 supplies a 
drive signal of a predetermined level to a focus actuator (not 
shown), which is physically connected to the lens 5. In 
response to the drive signal, the focus actuator moves the 
objective lens 5 perpendicularly to, and away from, the 
optical disc 1 and for a sufficient distance. Such an 
operation is done by the lens driver 7 in accordance with the 
control signal supplied from the control signal generator 47. 
Also, in reading or writing data from/on the data storage 
layer of the optical disc 1, the lens driver 7 outputs a drive 
signal to the focus actuator such that the focal point of the 
light beam is located right on the data storage layer. 

[0295] The lens driver 7 can drive the lens 5 not only 
perpendicularly to the optical disc 1 but also along the 
radius of the optical disc 1. In the latter case, the lens 
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driver 7 supplies a drive signal to a tracking coil, which is 
physically connected to the lens 5. In response to the drive 
signal, the tracking coil moves the lens 5 in the radial 
direction of the optical disc 1. In this manner, the beam 
spot of the light beam can be controlled so as not to come off 
the target track. If the optical head 40 needs to be moved in 
the radial direction for too long a distance for the tracking 
coil to cope with, then the optical head 40 may be moved on a 
transport stage (not shown) to the vicinity of the target 
track and then precisely controlled by the tracking coil so as 
to keep the target track. 

[0296] The stray light detector 46a detects and holds the 
level of the stray light signal (i.e., the stray light 
offset). Then, the stray light corrector 46b subtracts the 
stray light offset from the output signal of the offset 
corrector 1303, thereby eliminating the stray light signal 
easily. As a result, the control signal generator 47 can 
generate a control signal that is not affected by any stray 
light at all based on the signal received from the stray light 
corrector 46b, thus realizing a high-precision tracking 
control operation. 

[0297] Hereinafter, it will be described with reference to 
FIG. 23 how the optical disc drive of this preferred 
embodiment performs a series of processing steps to correct 
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the level and stray light. FIG. 23 shows a procedure in which 
the optical disc drive of this preferred embodiment performs 
those correcting operations. First, in Step S401, the laser 
diode 2 is turned ON to emit a laser beam. At this point in 
time, the optical disc drive is performing neither any focus 
control operation nor tracking control operation, and the 
objective lens 5 is perpendicularly moved to such a position 
that the light quantity detector 6 receives no reflected light 
from the optical disc 1. 

[0298] Next, in Step S402, the level regulator 43 corrects 
the level, thereby regulating the level of the signal to be 
input to the TE signal generator 1301. In the next step S403, 
the offset corrector 1303 corrects the electrical offset. 
Subsequently, in Step S404, the stray light regulator 46 
detects the stray light offset and corrects the stray light as 
well. 

[0299] When the electrical offset and stray light offset are 
both corrected as a result of these processing steps S401 
through S404, the optical disc drive performs a focus control 
in the next step S405 such that the light beam is focused 
right on the data storage layer of the optical disc 1. 
Thereafter, in Step S406, the optical disc drive performs a 
tracking control operation such that the beam spot of the 
light beam keeps the intended track on the optical disc 1. 
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Once the optical disc drive starts an operation of reading or 
writing data from/on the optical disc 1 after that , the 
optical disc drive will perform Step S407 at regular intervals. 

[0300] In this step S407, the offset corrector 1303 detects 
or estimates the electrical offset and corrects it if 
necessary. The offset correction does not have to be 
performed at such regular intervals. Alternatively, this step 
S407 may also be carried out every time a temperature detector 
senses that a predetermined temperature is reached as in the 
optical disc drive of the first preferred embodiment described 
above . 

[0301] Unlike the electrical offset correction, the 
processing step S404 of correcting the stray light needs to be 
carried out only when the optical disc drive is turned ON. 
This is because the temperature variation occurring after the 
optical disc drive has been turned ON just affects the stray 
light to a substantially negligible degree. In correcting the 
stray light, however, the optical disc drive may detect and 
correct the stray light offset using different settings for 
data reading and writing operations as in the second preferred 
embodiment described above. In that case, the setting 
controller 715 may selectively supply either optical power for 
reading or optical power for writing to the laser diode 2. 

[0302] The optical disc drive shown in FIG. 21 includes both 
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the level regulator 43 and the stray light regulator 46. 
Alternatively, the optical disc drive may include just one of 
these two regulators. The level regulator 43 and stray light 
regulator 46 operate independent of each other. Thus, the 
objects described above are achievable just by operating at 
least one of these regulators under the conditions specified 
above . 

[0303] The level regulator 43 and/or the stray light 
regulator 46 may be incorporated into the optical disc drive 
of the first, second or third preferred embodiment described 
above. FIG. 24 shows an exemplary configuration for an 
alternative optical disc drive obtained by adding the level 
regulator 43 and stray light regulator 46 to the optical disc 
drive of the first preferred embodiment described above. In 
the preferred embodiment shown in FIG. 24, the level regulator 
43 is provided between the second blocker 102 and the TE 
signal generator 103 so as to regulate the level of the signal 
to be input to the TE signal generator 103. On the other hand, 
the stray light regulator 46 is provided between the offset 
corrector 111 and the control signal generator 110, thereby 
realizing high-precision tracking and focus control operations. 
Meanwhile, if the level regulator is added to the optical disc 
drive of the second preferred embodiment described above, the 
level regulator may be provided between the amplifier 700 and 
the FE signal generator 701 so as to regulate the level of the 



117 



signal to be input to the FE signal generator 701. In that 
case, the FE signal generator 701 can operate normally and a 
high-precision FE signal can be obtained. Furthermore, since 
the dynamic range of the FE signal generator 701 can be 
narrowed, the advantages described above are also achievable. 

[0304] An optical disc drive with two or more functions to 
correct offsets, which are described as functions of the 
optical disc drives of the first, second and third preferred 
embodiments described above, can be obtained. For example, 
the optical disc drive can independently correct each 
electrical offset superposed on the TE signal and FE signal by 
operating as similar to the optical disc drive of the first 
preferred embodiments for the TE signal, and the second 
preferred embodiments for the FE signal. 

[0305] Optical disc drives of the first, second, third and 
fourth preferred embodiments described above may be different 
from each other in how to block the external inputs in 
detecting the electrical offset, how to eliminate the 
electrical offsets from respective circuit sections, what 
settings should be adopted for read and write operations, how 
to calculate the correction value, in what situation the 
correction value should be updated and/or in what situation 
the electrical offset should be detected. However, these 
methods and operation conditions including the settings may be 
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arbitrarily combined with each other so as to transfer 
information at a sufficiently high rate and correct the offset, 
level and stray light with rather high precision. As a result, 
the quality of the resultant servo signal improves and high- 
precision servo controls are realized. 

[0306] In the preferred embodiments of the present invention 
described above, the present invention is applied to a 
tracking control operation and a focus control operation as 
exemplary servo control operations . Thus , the TE and FE 
signals , TE and FE generator chips and TE and FE signal 
generators may be collectively referred to as servo signals, 
servo signal generator chips and servo signal generators , 
respectively. 

[0307] According to various preferred embodiments of the 
present invention described above, the electrical offset is 
adaptively corrected either by detecting the electrical offset 
or by calculating the actual electrical offset based on past 
temperature and electrical offset values. Thus, the optical 
disc drive needs to suspend its read or write operation much 
less frequently and information can be transferred at a 
sufficiently high rate from the optical disc drive to a buffer 
memory, or vice versa. 

[0308] This application is based on Japanese Patent 
Applications No. 2002-362048 filed on December 13, 2002 and 
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No. 2003-334464 filed on September 26, 2003, the entire 
contents of which are hereby incorporated by reference. 

[0309] While the present invention has been described with 
respect to preferred embodiments thereof, it will be apparent 
to those skilled in the art that the disclosed invention may 
be modified in numerous ways and may assume many embodiments 
other than those specifically described above. Accordingly, 
it is intended by the appended claims to cover all 
modifications of the invention that fall within the true 
spirit and scope of the invention. 
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